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Rubber Parts for —" 
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SAND PUMPS 













WILFLEY « WILFLEY - 


Among other outstanding features, WILFLEY 
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provides complete interchangeability of parts—from 
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metal to rubber, or rubber to metal. This is only one 


of many WILFLEY improvements that create cost- 


reducing efficiency, stepped-up production, worth- nd WILFLEY © WILFL 





while power savings and complete dependability. In 


addition to rubber, WILFLEY wear parts are available 'WILF LEY Rs WILFLEY - 






in electric furnace iron and other materials individ- ; 
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ually engineered for every application. An econom- 





ical size for every purpose. Write or wire for complete details. 
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; Front Cover—Mechanized coal mining pictured at its best—in Leisenring #2 mine of U. S. Steel's 
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: is universal cutting machine which slices nine feet deep into thick deposit. Machines operate at all 
angles, ore used to cut ter, bottom, and sides; ore handled by two men. Runners become so adept at 

handling these machines thot it is often said jokingly that they can cut their initials in the face. ° 
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HOW BASIC 
REFRACTORIES GOT 


Bigger Output 
— With These 
Longer Kilns 





OF enero: used in open hearth 
and electric furnaces as ‘‘fettling”’ 
refractory, is produced by Basic Refrac- 
tories, Maple Grove, Ohio. Magnefer 
is made by dead-burning dolomite and 
iron ore flux to a temperature of ap- 
proximately 3,000° F. in rotary kilns. 

Like thousands of other companies, 
Basic Refractories was faced with the 
problem of stepping up production to 
meet a huge demand for their product. 

A low-cost solution was found by 
making use of two existing short-kilns 
at a great saving in first cost. These 
kilns were joined together and added- 
to (with a special section), making a 
328 ft unit. The second kiln was then 
engineered and built by Allis-Chalmers 
to match the first, 

Considerations of length, arrange- 
ment and the many other complex fac- 
tors involved in a rotary kiln installa- 


ALLIS-CHALMERS, 971A SO. 70 ST. 







tion were worked out to obtain maxi- 
mum economy as well as the desired 
capacity. 

Result? Substantially increased pro- 
duction and a lower cost per ton than 
was possible with the shorter kilns. 


CHECK A-C EXPERIENCE, 
FACILITIES 


Whatever your burning process, it will 
pay you to consult Allis-Chalmers. 
> A-C experience covers over 50 years 
of rotary kiln engineering. 
> Hundreds of successfulkilns installed. 
> Allis-Chalmers shop and manufac- 
turing facilities are unsurpassed. 
The Allis-Chalmers representative in 
your area is as close as your phone. 
Call him today, or write for Rotary 
Kiln Bulletin 07B6368. Offices or 
distributors in principal cities in the 
U.S.A. and throughout the world. 
A-2656 


MILWAUKEE, WIS. 


ALLIS-CHALMERS 


4—MINING ENGINEERING, SEPTEMBER 1949 

















ee rT ee ee 


AND OTHER EQUIPMENT 
FOR THE CRUSHING, CEMENT 
AND MINING INDUSTRIES 
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“YARMOR f | ee URS 


SULPHIDE AND NON-SULPHIDE MINERALS 


HAVE YOU TRIED THIS NEW COLLECTOR? 


Hercules Rosin Amine D provides a relatively new 

cationic flotation reagent—an excellent collector for 

silica and siliceous minergls. It can be used to beneficiate 

Many non-metallic and oxide Ores, such as feldspar, 

phosphate rock, cement rock, and iron ore, Write for details. “YARMOR” IS REG. U. S. PAT. OFF. NM9-1 
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boosting 
tonnag 


THE EASY WAY... 


—and that's the Gardner-Denver 
way. Shown here is a typical 
example of how Gardner 
Denver equipment is specially 
designed to increase mining 
productivity. This CF89H Drifter 
feeds automatically in accord- 
ance with the character of the 
ground...requires no manual 
adjustment since speed of drill 
adjusts automatically to bit 
penetration. it will pay you to 
look over these products -— see 
why they keep tonnage up 

costs down. For complete infor- 
mation, write Gardner-Denver 


Company, Quincy, Illinois 
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GARDNER-DENVER R94 STOPER —«a new, fast- 
1 


of feed at all pressures, it can't “nose dive.” Working 
parts completely protected against abrasive sludge. 


GARDNER-DENVER RIO4 
STOPER — famous heavy-duty, self- 
rotating stoper with exceptionally 
high drilling speeds. Perfect physi- 
cal and operative balance makes it a 
favorite with drill runners. Automatic 
system of cleaning air keeps water 
and sludge out of front end. 








q 


GARDNER-DENVER S55 


SINKER _ an easy-to-handle, 
hard-hitting sinker. Powerful 
tetation, striking power and 
hole cleaning ability make it 
the most popular 55-pound 
sinker on the market. 











GARDNER-DE R WB VERTI- 
CAL WATER-COOLED COM- 
PRESSOR — a space-saving, two- 
stage compressor with efficiencies 
comparable to large horizontal com- 
pressors. Combination radiator and 














air-cooled intercooler permits opera- 
; tion where cooling water is a 
; problem. 
GARDNER-DENVER DS6 
ener with maximum capacity for 
forging bits and shanks on largest 
sections of drill steel. Handles wide 
range of bits without changing fuller 
dies or gauging dies. Low air con- 


 GARDNER-DENVER sos 


Gardner-Deaver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Cancda) iftd.. Toronto, Ontario 





GARDNER-DENVER AIR MO- 


TORS ~— versatile 5-cylinder radial 
air motors with high torque for high 
starting loads. Remarkably compact 
— bring the flexibility, safety and 
convenience of air power to under- 
ground drive applications. 


MINING ENGINEERING, SEPTEMBER 1949—7 











Oflen worth tls weight tn Gold! 





When production groans to a halt because of bro- - 

ken or fractured equipment, many shop-owners ‘ 
would gladly pay the price of gold for the few _ 

ounces of bronze needed for a reliable repair- 


weld. 
, They don’t have to, of course. For repair-weld- DON’T SCRAP IT BRONZE WELD IT! 
ing with Anaconda Bronze Rods—particularly Bronze welding is safe, speedy and economical. Large or 
Tobin Bronze*—is a low-cost, low-temperature small, bronze welds are tough and readily machinable, 
. method of oxyacetylene welding on cast or mal- high in strength and low in residual stresses—an ideal 


: combination for repair welding, for building up worn sur- 
leable iron, steel or ie alloy * : faces, and for production welding, too. Tobin Bronze and 
Over the decades that time-tried Tobin Bronze other Anaconda Welding Rods are described in this NEW, 


has served so well, many “new” rods and pro- 17th Edition of Publication B-13. Write for a copy. 

cedures have sprung up with mushroom-like 

growth, only to disappear as quickly—victims of 

their own lack of dependability! 
Whether you do your own repair welding or 

call on outside help, play it safe—insist on genuine 

Tobin Bronze. we 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Lid., New Toronto, Ont. 


*Reg. U.S. Pat. Off. 
























| BRONZE WELDING RODS | 
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IMPACT 





ABRASION 


COSTLY WEAR FACTORS 
IN MILLING COUNTERED 
BY AMSCO, ALLOY STEELS 


AMSCO STANDARD MANGANESE STEEL 
“The toughest steel known” resists abrasion well under severe im- 
pact. Here's a service comparison of liners in a Colorado gold mine. 


MATERIAL TONNAGE GROUND 


Heat treated alloy steel 87,838 
AMSCO standard manganese steel 131,729 





AMSCO SPECIAL MANGANESE STEEL 


For greater wear resistance than standard mangonese steel . . . 


ond to withstand shocks equally weil. 








Material Service Tonnage Ground 
Standord manganese steel 6 mo. 17,256 
AMSCO special manganese steel 10 mo. 24,618 


AMSCO CHROMIUM-MOLYBDENUM STEEL 
Where impact resistance is secondary to extreme abrasion resis- 
tonce, use Amsco uniform analysis “chrome-moly.” 











Material Cost per Ton Milled 
Seendand 9 steel .007405 
AMSCO chromium-molybdenum steel .006839 


In your grinding mill two powerful forces of wear are 
always there .. . impact and abrasion. The extent to 
which each of these forces is present depends on a 
number of factors that vary with every mine. Among 
these factors are: type and condition of ore, size and 
speed of mill, size and total load of balls or rods, and 
design of liner. 

It is in the correct weighing of all these factors that 
our experience added to yours can be of tremendous 
service. As a result of Brake Shoe research and devel- 
opment, we can recommend the particular alloy to use 
for all of the internal castings of your mill . . . to give 
optimum resistance to impact or abrasion (according 
to grinding conditions) and thereby greater tonnage 
before replacement is necessary. Amsco now offers 
mill parts such as liners, grates, and feeder lips in a 
range of alloy steels to meet most combinations of 
impact ond abrasion. The case histories < vers 
listed here show typical results when Amsco recom- 
mended steels are used. 


All uses for Amsco castings in mines and quarries are described in Bulletin 743M 


oa sh — 


Brake Shoe | 








Olfices in principal amex In Canada: Joliette Steel sloviand. doliette, Que. 
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rantirer, 


THE BECKMAN MODEL “B” SPECTROPHOTOMETER 


an 


. a-_= eh 


seater 







Direct reading wavelength scale ...320 to 
1000 millimicrons . . . readings reproducible to 


greet exouracy. Note simplicity of 


Direct transmission and absorbance controls. Alse note the sloping 

(optical density) scales on large easily-read panel thet permits easy readability of 

meter. scales from both sitting and standing positions. 

Continuously variable slits for smooth, precise 

settings. 

4-Position sensitivity multiplier permits read- The new Model “B” Spectrophotometer is by far the 

ings to be made on most advantageous portion . : af ) 

of scale. outstanding routine instrument available. It provides advance- 

Four position cell carriage permits quick posi- f i 

tioning of any of 4 cells by an external control. ments pioneered in the Beckman Quartz and Infrared Spectro- 
AGCERASTS essueenay 00 0.8% Semneiedon a photometers but never before offered in a low priced instru- — 


1% absorbance. 


Negligible stray light—stray light effects com- ment. These advantages are important because they combine 
pletely eliminated artery and 1000 milli- . os P one . oes 
microns ... less than 12% even at 320 milli- simplicity, convenience and versatility without sacrificing ac- 


microns. 2 a cee 
Resolution—permits less than 5 millimicron curacy and reliability. 
band width over most of spectral range. 

VERSATILITY: 


Uquid, ‘solid and gaseous samples may be The Model “B” has better ultraviolet performance ... 
analyzed. 


Monochromatic light beam is easily brought better resolution ... better wavelength and photometric ac- 
outside the instrument for long path measure- 


ments and special uses. curacy ...and more freedom from stray light than any other 


Accommodates large ceil to 50 m. m. . eit » 
length in aceheel walt camden. ag instrument in its field. 


Interchangeable photocells—red or blue-sensi- 
tive to utilize the high resolving power of the 
Model “B”’. 


A descriptive bulletin on the Beckman Model “B” 
Easily-attached Model “B" accessories will be 


erator for, special typee of mosveroments Spectrophotometer will gladly be sent on request. Write today. 
$s. 


Pasadena 40, California. 


pH Meters andBlectrodes —Spectrophotometers — Radiation Meters—Special Analytical Instruments 


10—MINING ENGINEERING, SEPTEMBER 1949 





Beckman Instruments, National Technical Laboratories, South z 


TRANSPORTATION 


LOGGING 


MINING 


PETROLEUM 


MARINE 


CONSTRUCTION 





AUTOMATIC 








Bag Type 

Dust Collection 
... for Star Performance at Low Cost 
1. Basic unit compartment houses 78 cylindrical cloth bags — fully 
distended by upward inside air flow. 
2. Shaking and cleaning involves only one compartment at a time, 
and only a few seconds out of each hour of operation. I 
3. Variable timing of cleaning cycle according to dust load insures : ; s. R 


constant volume of air handled and of dust collected. 


4. During shaking period air flow is reversed, loosening dust and ac- 
celerating its descent into the hopper. 


5. Any compartment may be cut out of operation for repair (from the 
clean air side) with all other compartments continuing in operation. 
Adjustment of shaking timer for dust loading can be made in a few 
minutes without shutting down. 


Norblo equipment is completely designed and fabricated in our own 
shops and sold on the basis of guaranteed performance. If you need 
dust collection for production, for salvage, for good housekeeping ask 
Norblo engineers what they can do for you. Let us send you Norblo 
Bulletin 162-4. 


The Northern Blower Company 
6424 BARBERTON AVENUE . CLEVELAND 2, OHIO 


Automatic and Standard Bag Type Fume and Dust Collectors 
Norblo Centrifugal and Hydraulic Collectors 
« Cement Air Cooling Systems, Exhaust Fans 


Pee 


ee Shs a 
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Wellman will build jit 
Special Cranes 


WELLMAN 


cxmecrven |» Car Dumpers 


Ore Bridges 
Charging Machines 
industrial Furnaces 

Gas Flue Systems 
Gas Reversing Valves 
Coke Pushers 

Mine Hoists 

Skip Hoists 
Clamshell Buckets 





Wellman 60’ 4-clamp 
Revolving Car Dumper. 


Select the right dumper from 
the most complete line 





@ The complete line of Wellman Car Dumpers includes 


Lifting, Turnover, Traveling and Revolving Types. The 


Revolving Type is an example of Wellman’s enginecring 


skill. 


It is self-contained, requiring no external structures. 


A rack segment and pinion at each end of the frame 


turns each end equally, preventing distortion of the frame. 


THE WELLMAN ENGINEERING COMPANY 


7033 CENTRAL AVENUE « CLEVELAND 4, OHIO 
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11 Hoist, powered by JOY’s reversible “Pistonair” Motor 


JOY; HOIS 
More tor your mony 
iin Clery wey 


x More Compact x Simpler Operation 

x Lighter Weight ~* Easier Installation 

x Greater Power ~* Greater Endurance 
and Efficiency 








: for every HOIST 
: or SLUSHING JOB 


. -. Gir-powered or electric 


JOY c. Hoist, 
wth «50 ILE. dip oie ment =~ WRITE FOR BULLETIN, OR 


Gen be diesel-driven if desired. 
Lifts 5000-6000 Ibs. at speeds up 
9300 ft./min. 


wed M2436 


OY MANUFACTURING COMPANY 


9ENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22 








A typical G-E wound-rotor induction motor, 1000 hp,, driving 
an ore hoist at a lead mine. G-E induction motors, ranging 
in capacities from 50 to 3500 hp, provide the simplest, least 
expensive method of obtaining the advantages of electric 
drive for mine hoists. 


A typical G-E 3500-hp wound-rotor induction motor geared 
to a main mine hoist. G-E motors and control equipment for 
mine hoists, designed and built for rugged service, have been 
on the job for many years in hundreds of mines throughout 
the country. 
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This 600-hp G-E induction motor is one of 16 identical units 
in a large Eastern mining operation. To meet specific duty 
cycles, G-E mine-hoist control uses the “‘definite-time” accel- 
erating relay system that requires fewer interlocks, employs 
simpler panel wiring, and affords longer relay life. 


Photo shows a G-E 250-hp wound-rotor induction motor driv- 
ing a man-and-material hoist in a Wyoming metal mine, 
G-E mine-hoist induction motors are low in upkeep cost, and 
require little or no maintenance attention, They need only 
routine lubrication and occasional brush renewal. 












Here’s your reliable, low-cost way to high- 
tonnage ore hoisting! With a General Electric 
a-c mine-hoist drive, you combine the basic 
advantages of simple operation, low first cost 
and upkeep, and high efficiency. 

‘In the G-E wound-rotor induction motors 
used for this service, the stator and rotor wind- 
ings—specially insulated and securely braced— 
are ample for full “plugging” operation. All 
hoist-motor rotors are also strongly banded 
in place to withstand frequent reversing and 
| above-synchronism operation. 


SIMPLE CONTROL. Speed regulation is simple, 

and controlled through primary and secondary 
contactors by a master switch mounted at the 
operator’s platform. Seven to ten successive 
speed steps are provided, from standstill to 
full-speed running position. Efficient, adjust- 
able-speed control of overhauling loads is 
obtainable, where indicated, by dynamic brak- 
ing, in which d-c excitation is applied to the 
motor stator windings. 

G-E hoist control is designed to give maxi- 
mum protection to machines and personnel in 
the event of abnormal operating conditions. 

More than 700 performance-proved G-E 
drives—both a-c and d-c—are now helping 
mines throughout the country to step up pro- 
duction, and reduce hoisting costs. Whether 
you're installing a new hoist or modernizing 
an existing one, an experienced G-E mining 
Specialist will gladly size up your problem, 
and help you meet it economically. Call him 

»at your nearest G-E office. Apparatus Dept., 
WGeneral Electric Co., Schenectady 5, N. Y. 


% 


all irce 


with a G-E “noror” 









Mine-Hoist Drive! 











© 


G-E enclosed mine-hoist pri- 
mary control panel includes 
oil circuit breakers, air-breok 
reversing contactors, line dis- 
connects, and current and 
potential transformers, 


EXCLUSIVE NEW 
PRIMARY UNIT 

KEEPS THINGS 

UNDER CONTROL! 






Metal enclosures protect: op- 
erating personnel, guard 
equipment against dirt and 
dust, and reduce maintenance 
and upkeep costs, Unit is fac- 
tory-wired and assembled for 
« quick, easy installation, Front 
view is shown above, and 
rear view at left, 








MOTORS ~- CONTROL 


—to help the mining 
cut costs electrically! 








GENERAL @@ ELECTRIC 
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EE trunnion overflow 
ball mills can be modernized by 
converting them to MARCY Low 
Pulp Line Grate Discharge Mills. 
“Mine and Smelter” has done it for 
51 ball mills in a large Western 
copper concentrator and 33 others 
in a Southwest copper concentrator. 
Partial views of both ball mill 
sections are shown here. The con- 
versions involved removal of the 
trunnion overflow discharge heads 
and fitting the mills with new 
MARCY grate discharge heads. 


You Can Convert a Trunnion 


To MARCY Low Pulp Line 


T:. conversion to MARCY 
grinding may be expected to give 
a number of operational advantages, 
including the following: 

Increased tonnage, lower 

per-ton costs. 

Low pulp line. 

Rapid circulation of mill con- 

tents resulting in a minimum of 

overgrinding. 

Much greater discharge-opening. 

Quicker removal of finished 

product. 

Higher pulp density, increasing 

grinding efficiency. 

Less ball cushioning, greater 

impact drop. 

- Improved metallurgy in many 
flowsheets. 
There are MARCY Mills for every 
flowsheet. ‘Mine and Smelter’s”’ world- 
wide metallurgical experience is at 
your service. Your inquiry will have 
prompt, competent attention. 
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Overflow Ball Mill 
Grate Discharge 





The Po ‘ca Installs 


of Amer 
r. NORDBERG 
AUTOMATIC 


HOIST 


| T 
NORDBERG AUTOMATIC HOIS 
APPLICABLE gape 
CONTINUOUS HOISTING IS 1) 


Nordberg Hoists can be ar- 


. man- 
utomatic OF 


«on by throwing @ 
ee senate a 
from one control to the avd 
The illustration shows the “8 : 
being operated manually. “a 
engineers will gladly we " 
determine the design of st 
hestadapted for your operae . 


W449 . 
' r —~ ae 
4 ‘ ] 
> . . 4 ‘> y 4 ; — | r 
i >» - { — i “ 


THE new Nordberg Hoist in service at the Potash 
Company of America is a typical example of the many 
outstanding hoisting installations made by Nordberg 
in the mining field. 


Automatic in its operation, this hoist operates in 
balance, with push button control at the loading pock- 
et. Positive safety devices provide protection against 
any contingency which may arise. The hoist has double 
drums 10’ in diameter and 78” face, grooved to wind 
1150’ of 154” diameter rope. The skip carries a load 
of 16,000 Ibs., and the total rope pull is 33,100 Ibs. 
The hoist is driven through gears by two 500 H.P. 
direct current motors. 


- MILWAUKEE 7,WISCONSIN 


* HEW YORK + SAN FRANCISCO + 


WASHINGTON + SPOKANE 
MEXICO D.F, + LONDON - 


TORONTO + JOHANNESSURG 
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Miners like the new Ingersoll-Rand Size BU Hoist—it’s a handy hoist—it's dinge 
light—it’s small—it may be carried, installed and used almost anywhere by 
one man. It’s the hoist for all your pulling, lifting and skidding jobs on loads 
up to 600 pounds on a single line, for the BU Hoist is small in size but big in 
job-ability. Relieve the manual load on your men by «quipping them with 
the BU—let Air Power do the work. 

The four cylinder piston-type reversible radial air motor equipped with 
safety type throttle supplies the extra power needed when the going gets tough. 
Wide band-type brake gives positive holding power and reversible motor per- 
mits lowering loads under power, while a convenient clutch lever located at 
the gear end of the hoist permits the drum to be disengaged for quickly pulling 
out cable. ; 

Miners find the new BU ideal for moving equipment; hauling timber; 
handling shaker pans; spotting cars; hoisting drills, drill steel and other 
equipment between levels; hoisting and hauling pipe, etc. Call your Ingersoll- 
Rand branch office today for complete details and a convincing demonstration. 
Our Air Power Specialists are ready to show you how I-R Air Powered Equip- 
ment enables the miner to do more work with less effort. 


Ing ersoll-Rand 











11 BROADWAY, NEW YORK 4, N. Y. 425-8 
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“Me packaged 


grindin’ system.” 


“I niver see a cuter, more complete 
outfit fer small-scale grindin’ opera- 
tions than the Hardinge Portable 
Unit—’n mighty efficient, too. All I 
do is move ’er in position, make me 
power and water connections and 
off she goes! Stands only 6% feet 
If ye got a small 
grindin’ problem, jist write Har- 
dinge ’n ask fer Bulletin AH-373-2.” 


high, it does. 




















YORK, PENNSYLVANIA — 240 Arch St. 


NEW YORK 17122 E. 42nd St. - 
SAN FRANCISCO 11--24 Colifernia St. 


205 W. Wecker Drive—CHICAGO 6 


200 Bay St—TORONTO ? 


Weighs approximately 2 lbs. and 
Signal and Extremely Sensitive. 
easily available and replaceable 





A superb Geiger-Miiller Counter made by a leading 
manufacturer of high calibre radiation detection and 
measuring equipment for the U. S$. Government and 
its national laboratories. 


rugged. Very Loud 


Operates on two 
Flashlight Batteries 


—long battery life. Simple to operate and maintain. 
ExTensiveLy Usep sy Larce Mininc CompaNies 
Man Orpers Fittep Promptiy From Stock 


@ — THE RADIAC CO. 





7 ¢@ 489 FIFTH AVENUE, Dept. ME, NEW YORK 17, N.Y. 

















USED THROUGHOUT THE WORLD 


WHEREVER LARGE TONNAGES 
OF ROCK OR ORE ARE SCREENED! 


Manufacturers of Woven Wire Screens and Screening Machinery 


THE W. S. TYLER COMPANY 


CLEVELAND 14, OHIO 
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l daaility your 


bulk storage ees 


with a 
SAUERMAN 
SCRAPER 


@ At mines, mills and smelters, 
Sauerman Power Drag Scrapers 
are being used effectively to 
stock-pile both raw and processed 
materials, either in open areas 
or inside buildings.« 


Sauerman equipment has the 
flexibility to meet the exact needs 


of any job... simplicity of 

operation . . . one man control 

. and extremely moderate 
cost. 

Saverman 

Seraper 

Buckets 

1/8 to 15 

cu. yd. 





SAUERMAN BROS. INC. 
546 S. CLINTON ST., CHICAGO 7, ILL. 


machine install a in 

scorage shed 

pe hE 

caine fam Peto y- 

mill operations so re- 
WRITE Vedey for New 
























cyanide 
watering ere ems 


apparatus. 






only 
capacity is 
necessary. 

















' Open-Pit Mining 
Contractor with excellent equipment and experi- 
enced personnel interested in excavating or open- 
pit mining work. 
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Core Drilling 


by Contracl 


Exploration for coal and other mineral deposits. Foundation 
test boring and grout hole drilling for bridges, dams and all 
heavy structures. Core Drill Contractors for more than 60 years. 


tle) MANUFACTURING CO. 


'@elsiingel am G@ela-. MICHIGAN CITY 
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Manufacturers’ 
News 


William J. Weslow was appointed 
utility supervisor of Diamond Prod. 
ucts, Inc., Elyria, Ohio, on June 1, 
The firm manufactures core, bits, 
casing bits, reaming shells and other 
equipment used in the mining in- 
dustry. 

General Refractories Co. of Phila- 
delphia has announced the appoint- 
ment of Harry T. Graham as assistant 
general sales manager. 

Edward J. Burnell, vice-president, 
general sales manager, and director 
of Link-Belt Co. in Chicago, died on 
July 22 at his home in Winnetka. Mr. 
Burnell had served the Company in 
many important capacities in engi- 
neering, sales and plant management, 
During: the war he had served on the 
advisory boards of the machinery 
branch, WPB, the Chemical Corps, 
and as a consultant with the RFC. 

Matthew W. Delehaunty has been 
named district sales manager for the 
Pittsburgh branch of United States 
Rubber Co.’s mechanical goods divi- 
sion. He will direct all Pittsburgh 
branch sales of hose, conveyor belts, 
and other industrial rubber products. 

The Westinghouse Electric Corp. has 
announced three executive appoint- 
ments in its industrial products divi- 
sion. Tomlinson Fort has become 
manager of the sales apparatus de- 
partment, Royal C. Bergvall is engi- 
neering manager for industrial prod- 
ucts, and William W. Sproul is sales 
manager for industrial products. 

Worthington Pump & Machinery 
Corp. has announced four executive 
promotions. Hobart C. Ramsey is the 
firm’s new president, succeeding Clar- 
ence E. Searle, who is now vice chair- 
man of the board of directors. Edwin 
J. Schwanhausser has become execu- 
tive vice president, succeeding Mr. 
Ramsey, and John J. Summersby is 
the new vice president in charge of 
sales. 

Howard H. Weber is now general 
sales manager of the United States 
Rubber Co.'s wire and cable depart- 
ment. He will supervise sales of spe 
cialized electrical wires used in the 
mining, construction, and other in 
dustries. 
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with the 
BECKMAN “MX-8” 







Now new radioactivity de- 
teh Beeman sees egetoes 
of nation’s u manufacturezs of scientific in- 


b WRENN andy $16 fhe. compte 
> ONE-HAND OPERATION: simple, quick, convenient! 


> MANY OTHER FEATURES: Write for 
details on this sensational development! 


made in amateur vrenium prospecting Tell: 
how, where. Send fer your free copy today 





Beckman Instruments 
MATIONAL TECHNICAL LABORATORIES 











WANTED 


1—Leg Washer approx. 35° x 35", com- 
plete, with 125 HP motor and drive and 


Belt, 30° x 150° long, center 
15 HP gear meter, 


rictttiah 

iipeiizit 

fF: 
ia 


z 
2. 
32 
Fy 


i 


+4 
! 
i si 
? 
Q 


f 
— 
. 
. 
= 
— 
o~ 
. 


iy 
aa 
ar 

H 


ts 
Rs 
Fs 
Hit 


i 
: 
4 


i 
iy 


é—Concentrating tables, 5° x 15°. a one 
horsepower motor required for each. 
Interested in all or port 
of these requirements? 
Box G-20 
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Iron and 
Steel 
vs. 


Abrasive 
Minerals 


* Write now for 32 
page reprint on 
“Wear Tests.” 

® Reprints of an informa- 

tive and authoritative paper 

(published by the American 

Institute of Mining and 

Metallurgical Engineers), 

giving the statistical results 

of extensive wear tests on 

a wide range of grinding 

ball materials, are now 

available. 


® “ Abrasion Factors’ for 
materials of different com- 
positions and treatment 
have been developed from 
the results of these tests. 
These factors can be applied 
to many other abrasive 


conditions. 


® This is information not 
yet available in book form. 
Write for your copy now ! 
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—Personnel 





Engineering Societies Personnel Service, Inc. - 


New York—8 West 40th St. 
Detroit—100 Farnsworth Ave. 


San Francisco—57 Post St. 
Chicago—84 E. Randolph St., Zone 1 


the service as a result of these 


In applying for positions advertised by the service, the applicant agrees, if 
advertisements, —— 


placed in +o 


, established to maintain an efficient, nonprofit service. 


All replies should be addressed to the key numbers indicated and mailed to the 
New York office. Include six cents in stamps for forwarding application to the employer 


and for returning when necessary. 


A weekly bulletin of engineering positions open is available to members of the co-op- 
erating societies at a subscription of $3.50 per quarter or $12 per annum, payable in 


advance. 


— Men Available ———— 


Mining and Petroleum Geologist, 
B.S., 33, specialist reconnaissance ex- 
ploration. Metal mining experience: 
iron, manganese, tin, gold, diamonds, 
copper, mica, vanadium - uranium. 
Foreign work Malaya, Philippine Is- 
lands, Argentina, China Tibet. Two 
years’ petroleum exploration, sub- 
surface and seismic, Gulf Coast and 
West Texas. Desires’ position man- 
ager exploration department or as- 
sistant to executive large corporation. 
Available immediately. M-453. 

Executive Assistant, 31, B.S. in 
Geol. Eng. Experienced geology, 
mining; three years’ superintendent 
earthmoving, heavy construction, 
overseas; four years’ full charge 
business purchasing, selling, exporting 
machinery and metals, importing min- 
erals. Night law student. Desires 
responsible position and opportunity; 
prefer New York City during com- 
pletion law. M-454. 

Mining Engineer, 30, married, vet- 
eran, B.S. Mining Engineering. Two 
years’ varied experience in surface 
and underground surveying and map- 
ping, ventilation and stope engineer. 
Desires position with small established 
mining operation. Presently employed. 
Available thirty days, prefer United 
States. M-455-473-E-9-San Francisco. 

Mining Engineer, 34, married, two 
children, B.S. in Geology and Mining 
Engineering; 10 years’ experience en- 
gineering and supervisory positions 
throughout coal fields of West Vir- 
ginia and Ohio; considerable experi- 
ence construction, mechanical loaders 
and trackless mining. Desires promis- 
ing position with reputable firm; loca- 
tion immaterial. M-456. 

Mine Superintendent, 40, experi- 
enced examinations, supervision, de- 
velopment. Graduate engineer and 
geologist, reading knowledge law. 
Supervisory experience in placer, 
gold and metal lode, and open-pit 
coal mining. Require adequate hous- 
ing for family. Available 30 days. 
M-457. 

Mining Engineer, A.B. B.S.E.M., 
married, no children. Six years’ ex- 
perience various phases and different 
types of mechanical coal mining. 


Supervisory positions held. Desires 
responsible position in management. 
Presently employed; available two 
weeks notice U. S. or Canada. M-465. 

Production Engineer, 29, married, 
two children, B.S. mining engineering. 
Engineering and operating experience 
in both underground and open pit 
mining, including wage incentives and 
cost analyses. Desires responsible 
position in mining operations. Em- 
ployed, available 30 days. M-462. 

Mining Engineer-Geologist, 40, mar- 
ried, no children. M.Sc. in geology; 
20 years’ experience U. S. and Latin 
America. Thoroughly familiar most 
methods of underground mining, good 
reputation for labor relations and pro- 
duction. Broad training in mining 
geology valuation, etc.; fluent Spanish, 
good French. Location immaterial. 
Available immediately. M-463. 

Mining Engineer, 36, married, one 
child. Twelve years’ experience; en- 
gineering, practical work and super- 
vising western metal mines. Engi- 
neering, Latin America. Speak Span- 
ish. Prefer Latin America. Avail- 
able thirty days. M-464-351-E-3- 
San Francisco. 


— Positions Open——— 


Mining Engineer, young, with two 
to five years’ experience, and with 
good knowledge of mechanized coal 
mining and knowledge of ore mining 
methods. Will function as assistant 
to executive in New York office and 
as liaison between mines and the 
office. Salary open. Location, New 
York Metropolitan Area. Y-1943. 

Field Men, preferably mining geol- 
ogy graduates, for geophysical sur- 
veys. Must have magnetic and 
electrical experience on mining proj- 
ects. Considerable traveling. Loca- 
tions, United States and Canada. 
Y-2232. 

Chief Engineer, 35-45, to take 
charge of all maintenance and mining 
operations for several widely scatter- 
ed coal mines. Must have previous 
coal mining experience. Salary, 
$8000-$12,000 a year. Location, South. 
Y-2304. 

Mine and Smelter Draftsman with 
considerable experience on the proc- 
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_Four year contract. 


essing end of mining and smelting 
equipment. Salary open. Location, 
New York, N. Y. Y-2340. 

Engineers. (a) Chief Sietionse for 
engineering room of about thirty men 
on the boards. Should be experienced 
in supervising men, and allocating 
work. Must have experience in design 
of rolling mills and auxiliary equip- 
ment for ferrous and/or non-ferrous 
metals. (b) Assistant to Supervisor 
of the rolling mill estimating depart- 
ment, experienced in layouts of gen- 
eral type mills for ferrous and/or non- 
ferrous metals. Should be capable 
of estimating weights and writing 
specifications for proposals. (c) De- 
signers, Layout Men and Draftsmen 
for rolling mills and auxiliary equip- 
ment for ferrous and non-ferrous met- 
als. Must have the above experience. 
Salaries open. Location, New York, 
N.Y. Y-2457. 

Mining Engineer, graduate, to in- 
struct mine surveying, mining and 
prospecting, elementary mineralogy, 
mineral dressing laboratory. Prefer 
man with experience in West; for 
Pacific Coast University. Position 
starts September 15, 1949. Write 
giving full experience record, educa- 
tion, etc. Y-2479S. 

Field Engineer, mining graduate, 
with stripping or other earth-moving 
experience, to supervise and lay out 
shovel and other excavating schedules. 
etc. Salary, $3600-$4200 a year. Lo- 
cation, West Virginia. Y-2519. 

Stratigrapher, with Ph.D., who has 
specialized in stratigraphy, to teach 
historical geology. Salary, up to 
$4500 for nine months, depending on 
experience. Location, Missouri. Y- 
2524-R-5724. 

Mine Superintendent, 25-40, for 
gold field operations in hard rock. 
Must have at least five years’ experi- 
ence in mining in South America. 
Prefer married man. Salary, to 
$10,000 a year. Y-2613. 

Instructor or Assistant Professor, 
mining graduate, to teach courses in 
mine design, mining methods, coal 
preparation, mine ventilation and 
Mine surveying. Salary, $3800 for 
nine months, with a B.S. degree. 
$4100 with M.S. degree and at least 
four years’ professional experience. 
Location, South. Y-2624. 

Engineer with experience in man- 
fanese mining, to go to Turkey to 
organize the exploitation of certain 
mines and instruct those in charge of 
mines which are now in production. 
Temporary. Y-2640. 

Sales Engineer to contact the steel 
tefractory and abrasive industry for 
the sale of ores. Base salary, plus 
tommission, plus expenses. Location, 
New York, N.Y. Y-2666. 

Mining Engineer, experienced in 
driving tunnels in hard rock in con- 
Rection with mining anthracite coal. 
Salary open. 


Location, Turkey. Y-2671. 
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HOW YOU BENEFIT 
From Yuba's 40 Years of Specialization 





Capital No. 4, operating near Folsom, Calif., equi 
mud and fine tailings which slide or settle into the 


Don’t guess and gamble on your dredge problems. Consult Yuba and get the 
benefit of 40 years’ continuous experience in bucket ladder dredge design 
and operation . . . all sizes from the smallest buckets to the largest . . . for 
digging all dredgeable materials at depths from 10 feet or less to 150 


feet or more. 


Dredge Building a Field for Specialists 

Each and every dredging job presents its own peculiar requirements . . . 
that’s why Yuba’s world-wide experience and skill, developed under all 
kirds of dredging conditions, offer you so much. It’s this specializing on 
dredging problems that led to the development by Yuba engineers of the 
Yuba Mud Pumping System; portable pontoon-type steel hulls, and many 
other mechanical improvements, including the application to deep dredging 
of the Perry Patented Bucket Idler. 


Early Operation 


Combine your knowledge of your property with Yuba’s specialized engi- 
neering ebility, and you'll get a dredge that will consistently deliver 
maximum yardage at low cost. You'll get early de- 
livery, too, because Yuba’s shop and crew are geared 
to fast production and dredge erection. Find out for 
yourself what we can do for you. Wire or write NOW. 
No obligation. 


VUBA MANUFACTURING CO. 
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shop facilities avail- Roem 708, 351 Collfornia Sen Prencisee, Californie, U. $. A. 
able. Send us your Bag neg oh SINGAPORE KUALA LUMRUR PENANG. 
pupae. st AGENTS i SHAW DARBY & CO. LTR 14 & 19 LEABEMIALL ST. LONDON, &C.2. 
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Appraisals e * 

score Professional Services 
Consulting Space limited to AIME members or to companies 

Designing One inch, $40 per year; half inch, $25 payable in advance. 





G. CANNING BARNARD 
Mining and Geological Consultant 
Bast and Central Africa and the Rhodesias 
P. ©. Bex 705 Nairobi, Kenya Coleny. Tel.: 5319 


that have at least one member on their staffs. 














BLANDFORD C. BURGESS 
Mining Engineer 
Industrial Minerals Specialist 
350 Ga. 








GLENVILLE A. COLLINS 
Mining 
examinations Cable “‘Colns”’ 
210 La Areada Bidg. 
Senta Larbera, Calif. 








COWIN & CO. 
Mining Engineers 4 Contractors 
Shaft & Slope 


| HUBERT 0. DE BECK —| 


Consulting 
CERAMIC RAW MATERIALS and 
INDUSTRIAL MINERALS 


Sf Sten ane at 


PAUL F. DEISLER 
Management Consultant 


Member: 8.4.M., N.A.C.A., A.M.A. 
820 Mills Bidg. El Pase, Texas 











EDWIN 5&8. GILES 
Consulting Mining Bngineer 
In Goldfield since 1905 


Geldfield Nevada 


Mining neor Specialist 
Se » oo 
Mine 
49 East 9th South Lake Uten 


Lucius F ; INC. 
Ferm er 





Shi * Representatives “ 
Pitkia alee. «7 Fultea s New York 
Address: titip 





MILNOR ROBERTS yoo" Ravincer 


The Pacific Northwest, British Columbia 
and Alaska 
4501 15th Ave.. N.E. Seattle, Wash. 


DIAMOND DRILLING 
IN MEXICO 
New Equipment 
Experienced Drillers 
THEODORE A. DODGE 


215 
‘br Sbroge Ne Novale, omar, Max 








M. G. DRIESSEN 
Consulting Engineer 
Coal Preparation, Heavy Medium 
Cyclone Thickeners, 
Washers and Concentrators 
260 Jefferson Drive, Pittsburgh 16, Pe. 














HARRY M. RYDER 
Petroleum reservoir fluid movement 


investigations 
#418 Cumberiand Ave., Wash. 15, D. C. 








Financing. 
1025 Connecticut Ave.. N.W. Washington, D. C. 


EAVENSON & AUCHMUTY 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2720 Koppers Bidg. Pittsburgh 19, Pa. 














a THOMAS 








—— D. HULIN 
26th Floor San 4 
Shell Building California 








LEDOUX & CO. INC, 
yers 


Shippers representatives at all seaports 
and refineries in the United States 
155 Sixth Ave. New York 








T. BE. LLOYD 
Sintering Consultant 
70 Pine St. 
Wh. 4-2200 New York 5, HM. Y. 








LUNDBERG, Mans Plan = ae 
Torente, Canada Victory oe. 
New York, N.Y. 26 Beaver 





MILTON H. FIES 


Consulting Engineer 
































MARK C. MALAMPHY & CO. LTD. 
Geologists end Geoph 


Consulting 
P. ©. Bex 209, Mufulira, Northern Rhodesia 
Experienced field crews availabie for examinations 
and surveys anywhere in Africa. 











JOSEPH T. MATSON 
CONSULTING MINING ENGINEER 
Beraminations— Apprateals—Operations 

P. O. Box 170 Santa Fe, New Mexico 








CLAYTON T. MeNEIL, KE. M. 
Mine Uxamination, Reports, Supervision, 


oth “stead eas 
"ARNOLD B. MILLERS 
te an el pea 
ies ereteey nae vert 








WILLIAM A. O'NEILL 


Consulting Sintee Bnytneer 
Alaska and Yukon Territory 











Bex 2000 Anchorage, Kiashs 
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| Consulting Mining Engineer 
| iJ 
l 














0. W. WALVOORD CO. 
Mill-Design and Construction 
401 High 8t. Denver 3, Colo. 








0. BARLOW WILLMARTH 
Mining Consultant 
Geergetowa, Colerade 














wathes & WHYTE, INC. 
seayers, Chemists 


Representatives 
400 Peart t. | 5 ee eee. Gee ven 








B. B. R. DRILLING CO. 


Scenery Hill Martins Ferry, O. 
Diamond Core Drilling 
Contractors 

Mineral Foundation 
Cores Guaranteed Testing 





























BOOTH ENGINEERS 
LIONEL E& BOOTH, MANAGER 
Consultants in aw * Ore Testing 
Plant Operation * Process and Equipment 


72 WEST SECOND SOUTH 
SALT LAKS CITY 1, UTAH 




















A b 
Rooms 1201-2 —_ 
Alabema Power Co. Bidg. Gate 
Birmingham, Aiabame Sa 
SCR 
CHESTER A. FULTON SPR 
Consulting Mining Engineer 
10 Eost 40th St. New York City 16 Dic 
Murray Hill 9-1530 
302 Somerset Rd. Baltimore 10, Md. = 
Belmont 1353 posi 
T. W. GUY 
Consulting Engineer 
Ceal Pre n 
TO YIELD MAXIMUM NET RETURN 
FACE AND PROD STUDIES 
PLANT DESIGN AND OPERATION Specia 
Kenewha V. Bidg. Charleston, W. Ve. 
$< 
ABBOT A. HANKS, Ine. ] 
ASSAYERS-CHEMISTS 
Shippers Representatives 
Secramento S: 
ee aneeee ieee 
INTERNATIONAL SERVICE LW 
BUREAU INC. Co 
Washington te age pe for the RA. 
justry—Brokers Mod 
te Expedition of rhe ee 
1025 Connecticut Avenue, N.W., 
Washington 6, 0. ¢. Nation 
—_———— a 
JOSEPH R. LINNEY 
Consultant 
MINES + MILLS * METALLURGY 
30 Years’ Experience Adirondack iN 
Magnetites 
38 Clinton St. Plattsburg, N. Y. Ol 
_ 


























Drilling 
Geophysicists 
Management 
Metallurgical 
Reports ~ 
Valuations 





E. J. LONGYEAR COMPANY 
Foshay Tower Minneapolis, Mina. 
Consulting Mining Engineers 

and Geologists 
Mineral Mine 
Exploratior Valuation 





—— 





DIAMOND CORE DRILLING 
CONTRACTORS 
Testing Mineral Deposits 
Foundation Borings 
Mott Core Drilling Co. 
Huntington, W. Va. 











PENNSYLVANIA DRILLING 
COMPANY 


TrSBUR 








PIERCE MANAGEMENT, INC. 
MINING ENGINEERS 


A background of 22 years of n, 
oa and management service 
to coal and mineral in 28 
states and /8 foreign countries. 


SCRANTON ELecrric BUILDING 
SCRANTON 3, PENNSYLVANIA 








SPRAGUE & HENWOOD, Inc. 
Seranten 2, Pa. 


Diamond Drill Contractors and 
Manufacturers 


Core borings for testing mineral de- 
posits in any part of the world. 








UNDERPINNING & FOUNDATION 
COMPANY, INC. 
155 East 44th Street 
New York 17, N. Y. 
Specialists in Design and Construction 
of Shotts and Tunnels 





JOEL H. WATKINS 
Mining Geologist 
INDUSTRIAL MINERALS 


Chariette C. H. Virgiate 








J. W. WOOMER & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


National Bank Building, Wheeling, W. Va. 








L. E. YOUNG 


Consulting Engineer 


Mine Mechanization—Mine 
Management 


Oliver Buliding—Pittsburgh, Po. 



















This Month... 


To accompany September's brac- 
ing breezes, Mining Engineering 
presents this month a brand new 
face, three new departments—and, 
wonder of wonders for a monthly 


answer to many a reader gibe that 
the similarity of our covers each 
month rendered them indistinguish- 
able. We hope, also, that it will 
prove more decorative, and that 
Mining Engineering will grace 
more magazine racks in well-ap- 
pointed living rooms! 

Our contents page is now a lot 
easier to find in its new position 
just inside the front cover. 

The Mining Engineering reporter 
makes his first appearance in this 
issue and he will provide a monthly 
news flash of the latest informa- 
tion that the informed mining en- 
gineer will want to know. Follow- 
ing the Editorial, there will appear 
our monthly business summary. 
Thus the keynote is_ timeliness, 
bringing you the latest information 
about technical developments, and 
keen analyses of the general busi- 
ness picture. 

Another new feature, “Your En- 
gineering Profession,” will keep 
you up-to-date on the organizations 
working for the advancement of 
the engineering profession. 

Our profession, although one of 
the oldest, has a long way to go to 
catch up with the legal and médical 
professions as far as professional 
organization and recognition is con- 
cerned. The work that is going on 
toward building professional engi- 
neering standards is a matter of 
vital concern to all of us. 

This month’s “scoop” is an im- 
portant message from Bureau of 
Mines’ Director James Boyd, out- 
lining the current reorganization of 
the Bureau. (See p. 40.) 

Wherever you are, whatever your 
work, our new and improved Min- 
ing Engineering will keep you well- 
informed about Washington and the 
West, and about developments in 
stopes and conference rooms from 
Berlin to Butte. 

We're easier to read this month. 
Some complications in the page 
numbering have been smoothed 
over, and the numbers are now con- 
secutively run through the Feature 
Section and the AIME News de- 
partments. All the departments 
and advertisements formerly run 
in the back of the book are now 
up front for easy reference. 

When you get to that article by 


Huff Wagner on percentage deple- 
tion for mining, don’t pass it up 
because you don’t compute the fed- 
eral taxes for your company. In 
describing the situation as it is at 
present, Mr. Wagner also points 
out where clarification of the law 
is needed. Did you know that al- 
though you might be mining a 
metallic ore, magnesite for instance, 
you may not be entitled to a metal- 
ore percentage depletion deduction 
if your concentrate is not used as 
a metal product? Did you know 
that your transportation costs from 
mine to mill, if over a certain dis- 
tance, cannot be charged as an op- 
erating expense when computing 
depletion? These are just a few of 
the interesting and important 
points that Mr. Wagner covers. 

Anton Gray has prepared an in- 
teresting paper on the possibilities 
and costs of methods of mineral 
discovery for the United Nations 
Conference on the Conservation 
and Utilization of Resources, Aug. 
17 to Sept. 6, which we bring to 
you in this issue. Mr. Gray shows 
how our exploration methods are 
keeping up with the problems 
created by the depletion of our 
easy-to-find ore bodies. 

Northwest Magnesite has been 
able to cut cost by improved meth- 
ods, mechanization of their quar- 
ries, and a new flotation and heavy- 
media plant. Howard Ziebell, man- 
ager of the Company, tells the 
story in this issue. 


...and every month 


Mining Engineering is the only 
publication serving the mineral in- 
dustry that presents each month 
the widely acclaimed technical 
articles (Mining Transactions) for 
which AIME is famous. This gives 
Mining Engineering high reader- 
ship and reference value. You will 
want to keep these articles for 
thorough study and future refer- 
ence. 





Correction: On page 71 of 
this issue, which is part of 
the four pages devoted to the 
AIME Mid-Year Meeting an- 
nouncement, the AIME AN- 
NUAL BANQUET was er- 
roneously listed for Wednes- 
day evening, Sept. 28. Ac- 
tually, the Banquet will be 
held on Tuesday evening, 
Sept. 27. 
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WHAT’S THE 


Important Difference 
BETWEEN 


Carbon Steels and Alloy Steels? =| * 





N 0 SINGLE characteristic denotes the real difference between 
alloy steels and carbon steels. 

Certain of the most useful mechanical properties—strength, 
hardness, toughness, ductility—can be developed to a high 
degree, individually but not collectively in carbon steels. 

Nor can such desirable characteristics as response to mild 
quenching, high strength and elastic properties in large sections, 
and good resistance to distortion and cracking in heat treatment 
of complex shapes be developed in carbon steels. 

In nickel alloy steels all of these characteristics can be 
obtained, in greater or lesser degree, at the same time. From 
among the many grades of standard alloy steels containing 
nickel it is possible to select one which provides the best set of 
properties for meeting virtually any reasonable requirements. 

Yes, in the final analysis, it is the better, more complete 
combination of properties—and, therefore, better performance 
and long-range economy —available in the nickel alloy steels 
which constitutes the most significant difference. 

We shall be glad to furnish counsel and data to help you 
select the right nickel alloy steel for your requirements. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
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** The steel ingot rate was advanced in the third week of August to 83.5 percent 
of rated capacity. The increase in steel output at a time when a decline had been 
expected by some officials has strengthened the market for raw materials for those 
products that go into steelmaking. 








* Earl R. Muir, president of the Louisville Trust Co., told the Senate Banking 
Committee: ‘I don't think we're in a depression. It is a fine period of readjustment. 
You can’t have a depression when you have 175 billion dollars in expendable money 

in the hands of millions of people. They hold it in the form of government bonds and 
building loans etc. When they see there is no further decline in prices there will be 
a resumption of spending. 











* Senator O'Mahoney’s mining incentive bill (S.2105) was reported ready for the Senate 
on Aug. 23. The amended and revised bill provides mandatory aid for small mining 
operators producing lead, zinc, or copper which does not exceed an average of 100 tons 
per month. 








* Nicolaas C. Havenga, finance minister of the Union of South Africa, is here to en- 
courage the flow of American investment capital to his country. He pointed out that as 
long as capital was forthcoming from England and the Continent, America enjoyed a 
profitable trade, but that stream no longer flowed so freely. 








* Paul G. Hoffman, ECA head, says Marshall plan nations must fulfill their pledges 

of mutual economic aid. He urges that Europe's tariffs be cut on a substantial number 
of commodities. He stressed sound basic conditions, specifically big crops, as cure for 
Europe'stroubles rather than currency devaluation. In England he was evasive about 
rumors of Anglo-U.S. economic union. 











* The report of the Kennecott Copper Corp. and its subsidiaries covering the first half 
of 1949 disclosed that earnings for the first half of this year were less than half that 
shown in the initial six months of 1948. 








* A new method of detecting and measuring radioactivity has been invented by three 
scientists of the University of Manitoba. Described as a ‘‘portable ray spectrometer’’, 
the instrument is undergoing field tests at the Nisto Mines property in the Black Lake 
uranium area, northern Saskatchewan. Engineers who have checked results obtained 
by the new instrument are enthusiastic about its possibilities. 








* The Chilean government, acting against what was termed a widespread Communist 
revolutionary plot, ordered armed forces to take over mine areas. Communist leaders 
are being arrested in mining areas. 














* Manganese can be recovered and reused from open hearth slag by crushing, calcining, 
grinding, jigging, and flotation. From this series of treatments an 80 percent manganese- 
iron alloy is recovered. A firm of consultants announced that $23 worth of manganese 

and iron per ton of slag can be recovered for an outlay of $13. 





* The bureau of Mines announced that the nations bituminous coal mines have completed 
their five safest months in history. 








* The official silver price was up } cent on Aug. 23 to 72 cents. This is the first change 





in silver price since February. 
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2 Things to Consider in Bu 
Mills... 


 Grindin 


You'll find extra-strength features —— in Allis-Chalmers 
grinding mills! All-welded mill Is, for example, are 
“'stress-relieved” in Allis-Chalmers’ huge annealing furnaces. 
That means longer mill life . . . because parts adjacent to 
welds are relieved of all strain, 
Large bearings mean low bearing pressures . . . long bear- 
ing life. The use of conical mill 
heads gives you the highest strength 
per pound of metal used. 
. Experience is another advantage 
; you get when you specify Allis-Chal- 
: mers, Experience gained in building 
over 4,000 grinding mills. fi- 
ence in improving grinding mill de- 
sign to the point where you'll get 
minimum maintenance . . , freedom 
from costly se ape — 
ion year after — from 
Aillis-Chalisers! eo 


Jew Crushers Vibrating Screens 


. « «Gnd Other Equipment for the Crushing, Cement and Mining Inc 
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Kilns, Coolers ond Dryers Hoists 








































AND LOW-COST OPERATION ... 


Best grinding economy is possible only when the 
type and size of your mill is specifically suited to 
your job. Allis-Chalmers builds five separate types 
of grinding mills . . . in a wide range of sizes... 
available in overflow, diaphragm grate, or any spe- 
cial type with feeders and drives designed to give 
you top grinding efficiency. 

There is an Allis-Chalmers representative neat 
you who will be glad to discuss your grinding 
problems with you. Call him today. Offices or dis- 
tributors in principal cities in the U. S. and 
throughout the world, A-2699 


ALLIS-CHALMERS, 971A SO. 70 ST. 
MILWAUKEE, WIS. 
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Crusade Without Compromise 


E NGINEERS are traditionally unselfish in the pursuit of their profession 
and, in the mining business, they are traditionally supporters of free 
enterprise. Yet, today, there are forces abroad which are balancing a 
desire for personal gain against duty to the public, sometimes in opposition 
to these avowed traditions. It is indeed difficult to decide when our 
marginal mines should be protected by tariff, whether or not and to whom 
subsidies should be paid, and whether gold should be on a free mar- 
ket, for good arguments can be offered pro and con. But these issues 
cannot be decided without more thought on fundamental principles. What 
will the effect of, such changes be on the public? How far into the roots 
of worn-out mines can we go in the interest of conservation? Perhaps 
we wil! create a whole new set of marginal mines. 





Basically these issues should be decided by the mining profession and not 
by the politicians. Engineering can set the dividing line between ore and 
waste. If given the opportunity it will shave this line closer and closer 
to the host of barren rock as it has in the past. The battlefield of this 
cause is at the mine not on Capitol Hill. Human resourcefulness is forging 
ahead to open new ore bodies, to find extensions of old ones, and even to 


, return to old workings to carry off what formerly was unprofitable. Take 
) a look at San Manuel, Allard Lake, the Greater Butte project, and Noralyn 
f to measure the strength of this resourcefulness. In the ubiquitous con- 


troversy between miner and custom smelter there is ample opportunity 
for improvement. These differences should be kept inside the family and 
; small operators should be encouraged. 


ft 

g ’ The minor issues must be swept aside because our strength must be 
' conserved for other imminent battles. Revision of the mining laws must 
d be spearheaded by our representatives. The tax laws must be changed 
9 to encourage exploration and venture capital. These are the crusades 
that will permanently aid the mining industry. 





The mining profession supplies American industry with billions of 
dollars’ worth of new materials every year from resources with which 
nature has richly endowed our country but these resources cannot be 
extended by subsidy legislation. Let our clarion trumpets marshal forces 
throughout the land for the real crusade for which we need not compromise 
our avowed tradition of unselfishness and freedom of enterprise. 


MINING ENGINEERING, SEPTEMBER 1949-31 


It's Everyone's Business 


DAY, over half way through 1949, recovery in 
Western Europe looks less certain. The broad 
political lines of cooperation, which converged upon 
the Atlantic Pact, have emerged relatively un- 
scathed from the Senate debate. The attitude of 
many Senators, however, has shown that not all 
American leaders are committed to the definite 
abandonment of isolation. At the same time, the 
American recession has set unforeseen obstacles in 
the way of world recovery, not only by causing a 
decline in American purchases abroad but by in- 
ducing many Congressmen to believe that economy 
in national expenditure must include sharp cuts in 
foreign aid. The grand strategy of the western 
world is thus now neither as clear nor as firm as 
it was a year ago. 

The most ominous of the clouds on the horizon 
continues to be the British dollar crisis, which is 
becoming somewhat of a political football on both 
sides of the Atlantic. Fateful indeed will be the 
Washington meetings next week between 
American officials and Britain’s Cripps and Bevin. 
The British don’t have a plan of merit to conquer 
their export deficit. As for the Americans, it is 
likely they will hint tactfully—or not so tactfully— 
at the possibilities of devaluing the pound and re- 
treating from Socialism. Mr. Cripps will be quick 
to defend Socialism and undoubtedly will show the 
following table from the London Economist: 





Exports AND Imports BY VOLUME 


First Quarter of 1949 








Export Index 
Exports Imports divided b 

Import Index 
Belgium-Luxbg. . . . 114 97 118 
Denmark......... 84 107 79 
MI 05k. 5: ce oie 127 106 118 
Norway.......... 91 109 84 
Sweden........... 65 103 63 
Switzerland....... 113 121 94 
United Kingdom. . 156 82 190 














His attitude certainly will be that Britain’s cur- 
rent dollar difficulties are not related to the specific 
Socialist measures that have been taken and that a 
non-Socialist government would not have taken. 
The Americans are likely to remain quite unmoved, 
and a rather unhappy situation is in prospect. 

Elsewhere on Capitol Hill the O’Mahoney Bill to 
legalize freight absorption and the use of delivered 
prices by businessmen acting independently, has 
sped through both Houses, and is getting a little 
ironing out of differences in conference. Sponsored 
by two famous trust busters, it is designed to re- 
assure businessmen who feared that the Supreme 
Court decision in the cement and, especially the 
rigid conduit case outlawed the absorption and 
averaging of freight costs, a very traditional and 
widespread practice. Industries such as steel, which 
abandoned delivered pricing after the cement deci- 
sion (and when demand was so high that consumers 
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could be induced to pay the freight charges them- 
selves) are likely to resume absorbing freight 
charges where it is necessary to fight for orders. 
Recent increases in freight costs may, however, 
dampen their enthusiasm, and any return to an 
organized system of basing points is remote. 
Furthermore, as time progresses, the precise legal 
meaning of “acting independently” may provide 
the stuff of much expensive and exasperating litiga- 
tion. 

The O’Mahoney Bill, if it finally passes, will make 
a permanent amendment to the anti-trust laws. 
The greased way this Bill has slid through the 
Committees is due to the sponsorship of Senator 
O’Mahoney and Mr. Celler, both of whom have 
broken many a lance against the trusts. It might 
well be that their sympathies would lie on the other 
side but for the firm representations of veet-sugar 
growers and the infant chemical industries in 
Senator O’Mahoney’s state of Wyoming and the 
strong case outlined to Representative Celler by 
the grocery chains. There is no denying that 
Representative Celler has been a busy man indeed, 
this hot summer in Washington. Part of the day 
it has been the O’Mahoney bill and the remainder 
of the day he has pushed hard on his bill to put 
additional “teeth” into the Anti-Trust Code. 

Turning from Washington to the industrial mid- 
west, the business community is deriving some 
crumbs of comfort from minor shifts in sentiment, 
but the crumbs are still small and quite crumbly. 
Nonetheless, the prevailing mood is in distinct con- 
trast to the gloom prevailing no more than a few 
weeks ago. 
~ Industrial production, though still patchy, is far 
more encouraging than in June. Production, as 
measured by the Federal Reserve Board’s index, 
fell for eight consecutive months and hit a new 
low point in July. August likewise may show a 
moderate decline but there are high hopes that 
September will be the turning point. Expenditures 
for plant expansion have held up well in the first 
half of the year, according to Government estimates. 
Granted this is so, the sharp drop in the Reserve 
index indicated a very severe cutback in consumer 
spending. It is now popular to assume that with 
price cuts already made or about to be made, that 
there will be an increase in inventory accumulation 
and consumer spending over the Fall months which 
should stimulate industrial output. But as an off- 
set, Government estimates indicate a moderate 
decline in plant expansion expenditures over the 
remainder of the year. Despite all the weighty 
pronouncements of economists and such, no one 
is yet sure whether the year end will witness a 
further sharp decline in business activity or a mod- 
erate recovery. Certainly the recent buoyancy in 
the two very sensitive economic barometers, steel- 
making scrap and stock prices, is smoothing the 
furrows in many a brow. If this buoyancy persists 
the sound of laughter again may be heard in the 
Duquesne Club in Pittsburgh and the Brown Palace 
in Denver. 
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Price adjustments in finished and semifinished 
goods are still a matter of daily report. The Gov- 
ernment, after eight years, has turned tin importa- 
tion back to private concerns. Other nonferrous 
metals, after going through a drastic process of 
correction from mid-March onwards, have for some 
time been regaining some lost ground. Many users 
of these metals reduced their inventories to a 
dangerous level and were compelled to re-enter the 
market. Copper is now a little over 17%¢ a Ib, 
compared with 16¢ in June; lead is 14¢ a lb 
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against barely 12¢ two months ago, while zinc 
has risen from 9¢ to 10¢ a lb. The initial rise has 
been attributed to purchases made by the Bureau 
of Federal Supply which, it is believed, has also 
entered into contract for delivery of metal within 
the next 12 months. However, the funds appro- 
priated by Congress for stockpiling are limited, so 
that if the Bureau of Federal Supply buys heavily 
during the next six months it will once more be 
out of the market after the turn of the year. 

Certainly, the significance of stockpiling opera- 
tions from a market standpoint has often been 
greatly exaggerated. The Bureau of Federal Sup- 
ply is expected to expend some $525 million in 
1949-50, with the authorization to contract ‘for a 
further $250 million of goods to be paid for in 
later years. There is, however, a motion in Con- 
gress to reduce the stockpile appropriation to only 
$200 million. The operations of the Bureau are, 
of course, necessarily secret, but by last December 
it had accumulated some $821 million of materials, 
of which $171 million represented new purchases 
and the remainder consisted of residue of the pre- 
war stockpile and the transfer of surplus war ma- 
terial. The long-term objective is to amass a re- 
serve of some 67 strategic commodities over a 10-yr 
period, having an ultimate value of some $3,500 
million. 

Labor’s demands for further packets of money 
and security are likely to disturb the industrial 
picture for some time to come. A prolonged steel 
strike might well have sucked the American econ- 
omy, now floating uneasily in economic cross- 
currents, into a whirlpool of depression. It was 
the fear of being held responsible for this catas- 
trophe that finally drove the bitterly protesting 
steel companies to accept a 60-day truce while the 
President’s fact-finding board went to work. 
Among the consuming industries, the automobile 
industry, while talking of strikes, has been almost 
alone on the peak of industrial prosperity. 









half of the country’s 98 largest man 


these “depressed areas” are in New England. 


Mr. Dewey’s recent announcement of plans to 
start a series of public works in New York State. 
The President has ordered all government hands 
to stand by at the pumps im areas of acute un- 
employment. If necessary, efforts are to be coordi- 





Unemployment Increases Since January 
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nated by his chief assistant, Mr. John Steelman, 
and are to take the form of a concentration in 
those areas of all possible federal expenditure— 
military and relief purchases, public works and 
the like. 

Appropriations to prime the pump are limited, 
however. If necessary, there may be enough water 
to dampen the present limited deserts of depres- 
sion, but there is far from enough to prime 
the pumps that would be needed if a drought really 
threatened the whole nation. Off in the wings, 
however, Senator Murray is touching up a perma- 

Expansion 
income 


nent irrigation scheme. His Economic 

Bill of 1949 is intended to ensure a national 

of $300 billion, with all the spending and taxing 
such an objective implies. So far it’s just a cloud 
as big as a hand on the horizon but it’s big enough 
already to make any number of people very 
grumpy indeed. 
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Exploration 


By ANTON GRAY 


I. considering the possibilities and 
costs of discovering minerals by ex- 
ploration, mineral occurrences may be 
classified roughly according to the 
size of the target they offer to the vari- 
ous methods that have been used to 
search them out. This classification is 
advantageous because the methods of 
search which might be expected to 
give results in one case may be totally 
inapplicable in others. 

Mineral deposits for the most part 
have been found in groups, or districts, 
in which the individual deposits oc- 
cur under the same general geological 
conditions and usually contain more 
or less the same metals. There are, 
also, what are apparently isolated de- 
posits, although if the truth were fully 
known many of these probably would 
not be isolated. These districts, such 
as the Belgian Congo copper fields, 
the California Mother Lode, and the 
Linares lead district of Spain, form 
the first division of my classification. 
The second division is formed of the 
individual deposits of these districts, 
for example, Kambove mine in the 
Congo, the Kennedy-Argonaut vein in 
California, and the Cruz vein at 
Linares. The third division consists of 
the separate ore bodies that make up 
the deposits. 

The possibilities of discovery, the 
costs, and the methods that would 
apply to exploration for new districts 
differ greatly from those that would 
apply to exploration for a mineral de- 
posit within a known district. Search- 
ing for an extension to a known de- 
posit, a new ore body, is still another 
and much easier problem and one 
being solved continuously by every 
mining company in the normal course 
of its development. Only a financially 
strong company can carry out efficient- 


Methods 


ly the search for hidden deposits. Un- 
der present conditions, only a govern- 
ment can afford to carry out explora- 





Anton Gray is an AIME member 
and chief geologist for Kennecott 
Copper Corp. The Paper was pre- 
sented at UNSCCUR under the title 
“Possibilities and Costs of Methods 
of Mineral Discovery.” 





tion for unknown mineral districts 
adequately. 

These statements may seem to be in 
direct contradiction to the fact that all 
the known mineral districts and prac- 
tically all the known mineral deposits 
were found by prospectors, usually 
men without great financial resources 
and often little technical ability, but 
who were prepared to risk their whole 
lives on the chance of finding a mine. 
Most of them failed; a small propor- 
tion succeeded, and their work forms 
the basis of the mineral industry of to- 
day. Now conditions have changed. 
The prospectors have penetrated and 
explored most of the accessible parts 
of the earth. 

There may be mineral districts ‘n 
the old rocks that are hidden under 
the sediments of the Mississippi Val- 
ley. There may be great mineral de- 
posits under the swamps of the Ama- 
zon or beyond. the shorelines on the 
continental shelves. No prospector 
could ever find these, no private com- 
pany could afford to search for them 
with the methods and tools available 
today; yet with increasing geological 
knowledge and better tools they might 
be found. The cost of such explora- 
tion as this cannot now be estimated. 
Certainly it will be undertaken only 
by, or with the co-operation of, gov- 
ernments and only as metals become 
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Evaluated 


scarce and dear, for the work in- 
volved is tremendous, involving expen- 
sive research programs, geophysical 
and geochemical surveys over great 
areas, probably deep boring and the 
solution of deep-mining problems. In 
many countries it would require also 
drastic changes in the laws relating to 
mineral ownership. 

Exploration for mineral deposits 
within known mineral districts is a 
less expensive and much easier prob- 
lem, and one which is being solved 
with some success by mining orgeni- 
zations all over the world. The prin- 
cipal tool used in this work is the 
experience gained in the district being 
explored, combined with the recorded 
experience gained from other districts. 
The sum of all this experience, codi- 
fied and explained in the light of our 
knowledge of the general sciences, 
constitutes the principles of what is 
usually called the geology of ore de- 
posits. The valuable subsidiary tools, 
such as geophysics, geochemistry, 
aerial photography, and deep boring, 
all must be used in conjunction with 
and interpreted in the light of the 
known geological principles governing 
the occurrence of metaliferous ores. 
To estimate the cost of this work it is 
not sufficient to know that a ground 
magnetometer survey costs about $50 
per mile of magnetic traverse while 
an airborne survey costs approximate- 
ly $10 per mile and that deep boring 
may cost $5 or $10 per foot. The cost 
of finding a mineral deposit is the 
cost of all the time and work that 
leads to its discovery, and the largest 
factor in this cost is the skill with 
which the geological possibilities are 
estimated and the tools used. Usually 
it is necessary to make a good many 
unsuccessful efforts before a suspected 

















mineral deposit is located and the 
cost of these unsuccessful attempts 
must also be charged against the de- 
posit when it is found. 

I am completely unable to estimate 
the cost of the exploration that has 
led to many of the presently success- 
ful mining operations. In some cases 
one must take into account the work 
of many prospectors, syndicates, and 
often several companies which failed 
before the present company, assum- 
ing none of the debts of the former 
unsuccessful attempts but building on 
the experience and knowledge pro- 
vided by those failures, was able to 
make a profitable operation. If the 
costs of the unsuccessful operations 
had to be borne, many successful 
mines would not be operating. Such 
a history is not uncommon in the min- 
ing industry. It is the rule: rather 
than the exception. 

The mining companies with which 
I have experience attack the problem 
of the cost of exploration rather dif- 
ferently. An attempt is first made to 


value the known deposits of a district 
and from this to draw conclusions as 
to the probable value of any that may 
be found. A decision is then taken as 
to the expenditure that can be justified 
in the search for other and similar 
bodies, having in mind the probabili- 
ties of success or failure, as well as 
the financial capacity of the company 
undertaking the exploration. Having 
decided the amount that can be spent 
on this work, or risked on this work 
if you prefer, since there is always a 
large element of risk in the search for 
mineral deposits, the next step is to 
decide the most efficient program that 
can be financed within the limits set. 
The key to exploration success in the 
long run is to refrain from spending 
too much on any one venture. 

A brief outline of the history of two 
successful exploration programs will, 
I think, illustrate at least part of what 
has been said and show what this 
work can cost. One of the most in- 
formative examples is the discovery 
and development of the Witwatersrand 


gold fields in the Transvaal. Gold was 
discovered about 1880 by prospectors 
in rocks exposed above ground. Once 
discovered, the gold-bearing rocks, 
which proved to be ancient sediments, 
were traced over forty miles by addi- 
tional surface prospecting and shal- 
low mining work. Then both on the 
eastern and western ends of the gold- 
bearing belt the sediments carrying 
the precious metal were lest under 
younger rocks. Over the years, deep 
drilling and ever deeper mining lo- 
cated and followed the extension of 
these so-called reefs to the east until 
some thirty years after the original 
discovery, what is now known as the 
“Far East Rand” had been more or 
less completely outlined and the reefs 
had been followed some sixty miles. 
Up to this point the discovery and 
development of the field had been ac- 
complished by surface prospecting, 
mining, and deep drilling. 

Geological studies indicated that at 
the western end of the field the reefs 
were cut off by faults. One section of 
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reef was located by drilling through 
some thousand feet of rock, much of 
which was cavernous water-bearing 
limestone. An attempt was made to 
sink shafts to the reef but the equip- 
ment available at the time was not 
equal to the task and the attempt was 
abandoned. It was not until about 
1930 that engineering skill and equip- 
ment were developed to the point 
where another attempt was justified, 
and this effort succeeded. Then, with 
mining possible, the problem was how 
to locate the gold reefs lying hidden 
still farther to the west beyond other 
faults. 

This problem was finally solved 
by using the recently perfected mag- 
netometer, which has since proved 
one of the most useful geophysi- 
cal tools. By this time it was known 
that certain highly magnetic shale 
beds occur in the gold-bearing series 
of sediments and that if these could 
be traced, the gold-bearing reefs 
could be lecated. An extensive magne- 
tometer survey was made of the coun- 
try under which the reefs were 
thought to lie. After several years’ 
work, it was thought that the position 
of the magnetic shales had been indi- 
cated with sufficient accuracy to jus- 
tify drilling. This drilling was done 
and the reefs located. At the present 
time, fifteen years after this magne- 
tometer survey was made, three mines 
are operating or developing on this 
so-called “Far West Rand.” This dis- 
covery must be credited primarily to 
the development of the magnetometer 


A view of the Cliff ilmenite- 


as a precise instrument of geophysical 
surveying, but partly also to the 
geologists who pointed out the possi- 
bility of locating the reefs west of the 
faults and the engineers who solved 
the problems of deep mining in diffi- 
cult ground. The exploration work 
alone, including 2000 miles of mag- 
netic traverses and several deep bore- 
holes, required six years and an ex- 
penditure of over $2,000,000. The de- 
posits it was hoped might be found, 
of course, justified such expenditure. 
One more illustration will show 
how the magnetometer has recently 
been further developed and its useful- 
ness extended. Iron-titanium ore was 
discovered by prospectors on the 
north shore of the St. Lawrence River 
in Quebec many years ago. Recent 
technological advances have given 
added value to this ore, and a few 
years ago a search was undertaken 
for this material. The first step was a 
general reconnaissance, to decide from 
the geological evidence available 
which area offered most promise of a 
discovery. This completed, prospec- 
tors were sent in to comb an area of 
some 1500 square miles for surface 
exposures of the mineral, many of 
which were found. Now the problem 
was how to determine, quickly and 
accurately, the sizes of the deposits. 
Most of the rock of the area is covered 
by swamp and glacial drift but the 
ore, being slightly magnetic, can be 
followed by the magnetometer. To 
make a ground magnetometer survey 
would require several years and be- 
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cause of the rough terrain would be 
expensive, so the recently developed 
technique of flying the magnetometer 
in an aireplane was used. This work, 
5000 traverse miles flown, was com- 
pleted in two months at a cost of less 
than $100,000. The exploration, inci- 
dentally, was successful. A mine is 
now being developed after three years 
of geological work, geophysical sur- 
veying, and drilling that cost about 
$500,000. This expenditure also was 
well justified by the type of deposit 
being searched for. 

It would seem almost certain that 
in the near future most of the new 
mineral resources brought in by dis- 
covery will be extensions of known 
deposits. Almost every operating mine 
is continually exploring its own ground 
and while in most cases the new ore is 
deeper and lower grade; and conse- 
quently more costly, the outlook is 
that for a generation or so it will re- 
place the ore mined. Eventually the 
present mines must be worked out. 

I believe that for some time at least 
the discoveries of new deposits may 
keep pace with the rate at which old 
mines cease to operate. New deposits 
in known districts must become more 
dificult and expensive to find, but 
search will be spurred by the inevit- 
ably increasing prices of the metals 
won. It is my own opinion that new 
deposits and extensions of old deposits 
found by improved exploration tech- 
niques probably will maintain an ade- 
quate supply of most metals for sev- 
eral generations at least. 


























What Is ECPD? 


S we know it today, the engi- 
neering profession is made up 
of autonomous professional so- 
cieties each specializing in its own 
branch of engineering. Until fairly 
recently engineers and engineering 
societies in this country concerned 
themselves principally with new 
technologies and the mastering of 
older ones, and little attention was 
given to the economic and profes- 
sional status of engineers. To en- 
gineers and to laymen, engineering 
as a profession was an amorphous 
entity with no method of certifica- 
tion, and few recognized standards 
or definitions of scope. 

It became apparent to many that 
what was needed was nothing less 
than a “joint program” for “up- 
building engineering as a profes- 
sion” and establishing recognized 
methods of certification. As a re- 
sult of a joint program sponsored 
by the major engineering societies, 
ECPD, Engineers, Council for Pro- 
fessional Development, was or- 
ganized on Oct. 3, 1932, and began 
its work of promoting the welfare 
of individual engineers. 

The ECPD is a conference body 
which functions as a co-operating 
agency for the following eight na- 
tional engineering organizations: 
American Society of Civil Engi- 
neers, membership, 25,041; Ameri- 
ean Institute of Mining and Metal- 
lurgical Engineers, membership, 
18,976; The American Society of 
Mechanical Engineers, membership, 
28,039; American Institute of Elec- 
trical Engineers, membership, 30,- 
$11; The Engineering Institute of 

, membership, 1,259; Amer- 
ican Society for Engineering Educa- 
tion, membership: institutional 
169, individual 5697; American In- 
stitute of Chemical Engineers, 
membership, 9056 ; and the National 
Council of State Boards of Engi- 
neering Examiners, membership: 
51 member boards, 290 legally ap- 
pointed board members, reporting 
approximately 135,000 legally reg- 
istered or licensed engineers. 

It is not an independent body 
but derives financial and personnel 
Mipport, and administrative per- 
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sonnel, from constituent organiza- 
tions. ECPD functions are promo- 
tional and exploratory. Its re- 
sponsibility is the professional 
welfare of the individual engineer 
regardless of his specialized tech- 
nical field. 

The governing body of the ECPD 
is a council composed of 24 mem- 
bers, three from each sponsoring 
organization, and four ex-officio 
members who represent the four 
main ECPD committees of Student 
Selection and Guidance, Engineer- 
ing Schools, Professional 
and Professional Recognition. The 
council has two main functions: It 
explores professional questions and 
makes recommendations. ECPD 
recommendations go to the govern- 
ing boards of sponsoring organiza- 
tions who act on recommendations 
and administer recommended pro- 
cedures through their own national 
and local groups. 

One of the basic ECPD concepts 
is that there are four normal stages 
in the life of the engineer, in each 
of which the engineering profes- 
sion has a responsibility. In the 
first or precollege stage, the pro- 
fession must see that only those 
who are fully qualified should em- 
bark on the arduous course of engi- 
neering studies. In the second stage, 
that of undergraduate study, the 
profession must share with the col- 
leges the responsibility for stand- 
ards of engineering instruction. In 
the third stage, which begins when 
the young engineer enters industry, 
the profession must create the op- 
portunities for further personal 
and professional growth; and in the 
fourth stage of full professional 
practice the profession must con- 
cern itself with the legal and pro- 
fessional standards by which the 
engineer becomes established and 
recognized. The ECPD constitution 
creates a standing committee 
charged with responsibility for 
each of the four stages. 

By focusing the thinking of en- 
gineering societies on matters of 
common professional concern, 
ECPD has been setting the stage 
for eventual unification of the en- 


Your Engineering Profession 


in every industrial community. 
ECPD activities on the national 
level must be organized as com- 
munity projects. If engineering is 
to grow into a proud and respected 
profession, individual engineers 
must contribute imagination and 
energy to maintaining high stand- 


self is “Why should I not help?” 

Here are some of the jobs to be 
undertaken. 

(1) Help to erganize a local 
ECPD Student Guidance Commit- 
tee to co-operate with high school 
authorities in the job of helping 
boys in selecting a career. ECPD 
groups should talk to graduating 
students, explain the nature of en- 
gineering work and the qualities 
which bring success in it. 

(2) Organize ECPD groups to 
study industry training programs, 
encourage co-operative evening 
study programs, and exchange of 
facilities. There is no reason why 
engineering staffs of one company 
should not support city-wide train- 
ing programs co-ordinated with en- 
gineering registration requirements 
and sponsored by local industry 
and engineering schools. 

(3) Organize ECPD groups to 
study engineering registration laws 
with the objective of encouraging 
greater uniformity among the 
states. Local ECPD committees 
must assume responsibility of 
evolving registration machinery 
which can become an important 
measure of professional recognition. 
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Although truck haulage is used by Northwest Magnesite Co., 
some ore is transported as much as 9 miles from quarry to 
millsite by Riblet cable trams. 


HE Washington magnesite deposits, located in 

the hilly and mountainous northeastern part of 
Washington, occur as massive lenses in a sedimen- 
tary series made up of dolomite, shale, and quart- 
zite, into which basic dikes have intruded. The ore 
pattern resembles a series of disconnected chain 
links extending approximately 25 miles in a south- 
west direction. Magnesite in this district is all 
crystalline and closely associated with dolomite, 
talc, serpentine, and basic dike rock. All deposits 
which have been developed are near the surface so 
that quarry-bench mining has been possible. 

For over twenty years hand sorting magnesite 
ore at the quarry face was standard practice. Ore 
cars were hand trammed on 30-lb rail systems 
which led from the face to ore passes or raises for 
the magnesite ore and to the waste dumps for dis- 
posal of the rejected waste material. This system 
was somewhat modified by the use of Dempster 
Dumpster trucks. The ore was, however, still 
sorted by hand from the calcium and silica bearing 
waste rock. Power equipment. consisting of one 
%4-yd electric shovel, was employed for stripping 
overburden from the ore. 

The entire production of Washington dead- 
burned magnesite is used for refractory purposes. 
Siliceous and calcium impurities must be kept to 
a minimum since they react as fluxes under the 
severe temperature and slagging conditions encoun- 
tered in the modern furnace. For this reason me- 
chanical mining was not practical until milling 
methods became sufficiently developed to success- 
fully concentrate magnesite ore and reject the un- 
desirable fractions. 

Following the erection of the 300-ton flotation 
mill and the 3000-ton heavy-media separator, 
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Mechanization 


by HOWARD A. ZIEBELL 


mechanization of the mining system was under- 
taken. This program required major changes in 
mining methods, transportation systems, and pri- 
mary crushing installations. Power mining equip- 
ment was not only difficult to obtain during the 
war years, but also during the years immediately 
following the war. Some used gasoline-power 
equipment was purchased during this period until 
the new equipment was delivered. The new shovels 
now in use have 2%4-yd buckets and are diesel 
powered. Euclid 10-yd capacity end-dump trucks 
have replaced the 3-yd gasoline-powered. The 
Euclid trucks all have 150-hp Cummins diesel 
motors. 

The general mining system was not immedi- 
ately changed after power shovels and trucks were 
put into service. Magnesite ore was still dumped 
into raises to the main haulage levels and taken to 
the mill by both battery and trolley locomotives. 
Quarry bench levels were still spaced at both 30 
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and 40-ft intervals. Primary drilling was entirely 
done with jackhammers. This practice was super- 
seded with wagon-mounted drills which produce 
both horizontal and vertical holes to a depth of 
thirty feet. Most holes, however, are drilled to a 
depth of 24 feet which will make a twenty-foot level 
or bench. As many as nine hundred vertical holes 
have been fired at once for a primary shot. These 
vertical holes are spaced 5 to 512 ft apart, depend- 
ing upon the type of magnesite ore encountered. 
Detachable Timkin bits are employed in sizes rang- 
ing from 2 to 3 in. Tungsten-carbide detachable 
bits have been recently employed to advantage in 
the areas where harder ore is encountered. 

After a short period of time it was found to be 
more economical to increase the truck haulage dis- 
tance and abandon the ore transfer and locomotive 
haulage systems. The average truck haulage is 
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Prior to the erection of this 300-ton flotation mill and a 3000-ton heavy media separator, 
the magnesite ore, used entirely for refractory purposes, was hand sorted at the quarry face. 


approximately 2000 ft, however, ore has been suc- 
cessfully transported by truck a distance of 2.2 
miles. All truck roads are laid out with grades not 
to exceed ten percent. Emphasis is placed upon 
keeping the roadways free from rocks and poor 
surfaces in order to secure the maximum truck 
and tire life. 

After a relatively short period of time, it was 
discovered that some quarries showed a better pro- 
duction performance than others even though the 
general conditions appeared identical. Stop-watch 
studies soon pointed out the reason for these dif- 
ferences in performance. These studies brought 
into sharp focus the importance of proper truck 
and shovel co-ordination and cycling of operations. 
A few seconds lost on each truck cycle allowing the 
shovel to remain unproductive amounts to an ap- 
preciable tonnage in eight-hours time. The stop- 
watch studies were explained to the shovel oper- 
ators, truck drivers, and foremen and their re- 
sponse was immediate co-operation. 

In order to provide the maximum amount of 
shovel and truck-operating time, it was found to 
be desirable to have the trucks and shovels not only 
serviced and lubricated before the shift begins but 
the units should also be started. This is especially 
important during cold weather. A considerable 
amount of operating time can also be saved at quar- 
ries operating sixteen and twenty-four hours by 
lubricating the units during shift change and the 
noon hour. 

During both primary and secondary blasting 
operations it is necessary to remove the equipment 
from the immediate blasting area. Secondary blast- 
ing accounts for a larger amount of lost operating 
time. In the larger quarries it is possible to have 
the shovel place the larger fragments of ore on 
the floor behind the shovel advance for the secon- 
dary miners. In small quarries where the working 
area is restricted this is not possible. The method 
found to be most practical is to load the large rock 
into trucks which deposit them on a floor or 
cleared area away from the shovel operation. This 
requires a double handling of the rock but it is 


more economical than moving the shovel out and 
waiting for the secondary miners. Two working 
faces are provided whenever possible in order to 
reduce lost operating time in the small quarries. 

Primary crushers were all originally installed 
to crush hand-sorted rock. After power mining 
equipment was installed, it was soon discovered 
that the small crusher feed opening placed too 
great a burden on secondary miners. Grizzly bars 
were required over all crusher feeders to prevent 
the large ore pieces from reaching the primary 
crushers. This did not take the burden from the 
secondary miners but it did stop drilling and blast- 
ing operations at the crusher. 

Careful studies over a considerable period of 
time were made as to the cost required for secon- 
dary miners to break a ton of ore which would pass 
a 14-in. grizzly. As a result of these studies, it was 
found to be of considerable advantage to install a 
42-in. gyratory primary crusher. This crusher pro- 
vides sufficient feed opening for all rocks passing 
through a 214-yd dipper. This size crusher not 
only takes a major portion of the burden from the 
secondary miners, but also there is no longer any 
power mining interruption resulting from blocked 
grizzlies at this installation since no grizzlies are 
required. 

Quarries too far removed from the mills for prac- 
tical truck haulage are connected to the millsite 
by Riblet cable trams. The greatest distance now 
in operation is approximately nine miles over a 
rough and mountainous area. These trams have a 
capacity of one hundred tons per hour. Ample ore 
surge storage is provided between the quarries and 
the tramway to prevent lost operating time which 
might result from short interruptions in either 
operation. Approximately ten thousand tons of 
crushed-ore storage is provided between the gyra- 
tory installation and the tram loading terminal. 

Conversion from hand minihg systems to mech- 
anization has made it possible to maintain reason- 
able operating costs in an era of rapidly rising labor 
costs. 
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U. S. Bureau of Mines Reorganizes 





By James Boyd 


HE Bureau of Mines for a number of years has 

been seeking additional ways and means of im- 
proving the efficiency of its operations and increas- 
ing its service to the public. It has become obvious 
that changes in the organization of the Bureau are 
essential to a more effective accomplishment of its 
functions and objectives. The old organization was 
defective in meeting current needs in that the 
Bureau’s field activities were neither sufficiently 
co-ordinated with the national program nor were 
they particularly responsive to local needs of the 
mineral industries. Further, the traditional organi- 
zation hampered the efforts of the Bureau to obtain, 
analyze and provide to the policy-making agencies 
of the Government essential information and ad- 
vice in such a form that the requirements of do- 
mestic industry could be fully taken into considera- 
tion in the development of domestic and foreign 
policies. Consequently, the Bureau has now modi- 
fied its organizational structure. 

The new organization, which is designed to im- 
prove all these phases of the Bureau’s work, at- 
tempts to delegate maximum responsibility for 
operations to experiment stations and offices in the 
field and to leave to the headquarters staff greater 
opportunities for planning and direction of the Bu- 
reau’s program and their integration with the min- 
erals activities of other agencies. The basic plan 
(see accompanying chart) establishes eight semi- 
autonomous regions, one for Alaska and seven in 
the continental United States, each region to be 
headed by a regional director. These regional 
directors, representing the Director of the Bureau 
in their respective areas, will report to the Director 
in Washington and will be responsible for all Bu- 
reau activities in their respective jurisdictions. They 
will be in contact with the state officials in their 
regions, and will attempt to handle all problems of 
a local nature. 

One of the most beneficial results to be expected 
from the reorganization of the Bureau’s activities 
on a regional basis will stem from simplification of 
administrative procedure. Previously, even some 
of the most trivial administrative decisions had to 
be referred to Washington for action. In the past, 
each of the Bureau’s five divisions maintained 
separate field offices reporting to the Division Chief 
in Washington with allotments of funds to each. 
This resulted in duplicate sets of books, often far 
out of time phase. Bureau staffs working in the 
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same field offices received orders from separate 
individuals in far away Washington. Now the 
regional directors will have full authority to act. 
They will be provided with administrative assistants 
and will control the signing of contracts, the dis- 
bursement of funds, the accounting procedures, and 
personnel management, with only staff direction 
from the Washington office. It is felt that when the 
new system is fully established the technical em- 
ployees will be relieved of administrative tasks and 
the administrative costs will be substantially re- 
duced. 

In Washington, the new organization will be staff 
only. The top technical experts will be relieved of 
the past burden of administrative tasks. They will 
be able to give full time to the consideration of 
responsibilities of the Bureau in such a way as to 
plan the research program in the direction of the 
greatest need. They will be better able to take part 
in interdepartmental discussions on policy matters, 
and to think through carefully the impact of legisla- 
tion and policy discussions on mineral raw material 
availabilities and their effect on the domestic min- 
eral industries and the mineral economy of the 
country as a whole. 

The Washington headquarters has now been or- 
ganized along line and staff functions. The funda- 
mental operations are organized on a commodity 
basis, being entrusted to three main operations 
divisions: Fuels and Explosives, consisting of all 
solid, liquid, gaseous and synthetic fuels, and in- 
cluding the statistical and economic activities pre- 
viously conducted by the Coal Economics Branch 
and Petroleum Economics Branch of the former 
Economics and Statistics Division; the Health and 
Safety (considered a commodity for organizational 
purposes), which remains unchanged from the old 
organization except for the addition of the Accident 
Analysis Branch; and Minerals, which includes the 
former Mining, Metallurgical, and Economics and 
Statistics Divisions, and will itself be subdivided in 
branches to handle ferrous metals, nonferrous 
metals, light metals and other commodity groupings. 


With the Accident Analysis Branch now as an 


’ integral and functioning part of the Health and 


Safety Division, accident statistics will become so 
integrated with the work that we can measure 
more accurately the effects and progress of our 
activities in this field. The industry will be better 
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plans laid over a year ago for reorgani- 
zation along military lines. New structure 
will cut red tape in Bureau aid to industry, 
will enable it to provide more information 
for policy-making government agencies, 
and will be cheaper to operate. 
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able to find the weak spots in their own safety pro- 
grams to the end that accidents can be further 
minimized in the mines. 

Since all phases of fuel activities will be under 
the direction of the Chief of the Fuels Division, we 
should be able in the future to measure more ac- 
curately the interrelationship between the various 
energy producing industries. These industries in 
the future should be able to see more clearly where 
they should concentrate their energies and plan 
their programs to meet the public need. They have 
long since become dependent on Bureau statistics 
for many of their planning activities. 

The Minerals Division is intended to produce for 
the mineral industries other than fuels the facts, 
statistics, and research results more in line with 
their needs than the relatively unco-ordinated re- 
sults achieved when there were three divisions 
working separately in that field. We have come to 
find that the development of these programs is 


inseparable. Some of this type of direction has long 
been practiced in the fuels field, with the result that 
we are better informed and the Bureau’s work has 
been better performed there than in the metals 
and nonmetallics field. 

There are research activities which cut across 
all three commodity divisions, however, and they 
are to be co-ordinated by the three advisory posi- 
tions of the Chief Metallurgist, the Chief Mining 
Engineer, and the Chief Economist. 

In addition to the eight regions covering the 
United States and Alaska, there is established a 
Foreign Minerals Region, headed by a director who 
will carry on the fact-finding and analytical ac- 
tivities which are becoming more and more im- 
portant to this country. 

The initial stage of reorganization went into ef- 


fect on September the first, but it will be several 


months before the final reorganization will be in 
full operation. 
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Range Mechanization 
Progresses 


by JOHN S. HEARDING 


On the Minnesota Ranges, 600 million tons of 
material have been moved in the past three 
years to produce 172 million tons of direct-shipping 
iron ore. Increasing wage rates and cost of equip- 
ment and supplies, coupled with the larger amount 
of waste material to be moved in comparison with 
the quantity of ore make it imperative that the 
industry adopt all practices and methods which will 
enable it to move earth at progressively lower 
costs. 

Drilling. Prior to and during the war practically 
all blastholes drilled were 6-in. in diameter and 
put down by drills using strings of tools: weighing 
from 2000 to 3000 Ib. Present trends indicate that 
heavier drilling equipment making 9-in. holes with 
3000 to 6000 Ib tools will be more economical. 
Holes up to 12 in. diameter will be made with this 
equipment. Forging and hardening practices for 
bits to increase footage is receiving attention. One 
manufacturer expects to market 9-in. bits having 
sintered carbide inserts in the reaming and cutting 
edges. Oxygen and oil to burn holes in the rock 
are being tested for making blastholes at a con- 
siderably greater speed than can be obtained with 
a blasthole drill on the same size hole. To date, 
however, the cost has been prohibitive. 

Another recent development is the use of an air- 

operated piston drill having a diameter of 6-in. 
This drill is carried on a frame having a mast and 
caterpillar mountings similar to the blasthole drill. 
It drills holes of five or six-in. diameter using bits 
with four sintered carbide inserts in the shape of 
a cross. Cuttings are blown out of the hole with 
air. It is too early to predict how successful this 
machine will be. 
Blasting. For blasting 25 to 30-ft ore banks only 
a slight displacement of the material is necessary, 
and to that end 6-in. holes varying in spacing from 
eighteen to 25-ft. are used over the iron ranges. 
A slow dynamite with wide spreading action heaves 
the material, which is shot at factors which fall 
between 0.35 and 0.22 pounds of explosive per cu 
yd. Many operators have successfully replaced 
high-nitroglycerin explosives with less expensive 
ammonia dynamites. Free running grades are 
frequently used in dry holes. 

During the winter stripping season and subse- 
quent to the removal of the glacial overburden, 
rock blasting is often necessary. This rock is 
chiefly taconite, an iron-bearing cherty formation, 
with a density in the neighborhood of 3.2. It is 
usually taken in lifts averaging 30 ft. but in re- 
moving taconite lenses, 10-ft. holes must often be 
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used on ten to twelve ft. centers where 6-in. holes 
25 to 35 ft deep are used, spacings vary from six- 
teen to 21 ft, the average being about 18 ft. Nine- 
in. holes are placed on 21 to 27 ft centers, and 
shooting factors vary between 0.50 and 1.00 pound 
of explosives per cu yd. Here also, as in ore, con- 
siderable saving has been made by the substitution 
of newer grades of explosives which replace the 
higher cost high glycerin types. 

Primacord is used almost exclusively. It is a 
safe, quick, and convenient method of connecting 
holes. Plain primacord is used for trurk lines and 
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either reinforced or wirebound for the down lines. 
The latter type is used where its added resistance 
to abrasion or cutting is worthwhile. 

Loading. Shovels and draglines power2d by gas, 
diesel, or electricity load all but a small part of 
the material handled on the iron ranges. The re- 
maining surface material is handled by self-loading 
scrapers, but the use of scrapers is limited by their 
inability to load in ground containing many boul- 
ders. 

Bigger shovels and draglines are being used. A 
few years ago shovels with four to five-cu yd 
dippers were used to load trucks. Now shovel 
dippers ranging from five to seven cu yd are used. 
The close-coupled quarry-type shovels driven by 
electric power with dipper capacities from four to 
sev>r. cu vd are still preferred. Due to their ex- 
treme mobility and ruggedness, they will probably 
not be displaced by larger shovels for ore or rock 
loading. Since the war, large electric or Diesel- 
electric draglines, with bucket capacities as large 
as 25 cu yd have been used for loading surface 
stripping. 

Due to the continued rise in the cost of labor 
and supplies, some ore, which up to a few years 
ago had been considered undergound ore, can now 
be mined more cheaply by open-pit methods. The 
use of large draglines, will change still more un- 
derground ore into open-pit ore. The necessity for 
separating the ore into different grades does not 
permit the use of big shovels for loading. 

There has been a constant effort by manufac- 
turers to lessen the physical effort required by 
the operator of gas and Diesel excavators. Ilm- 
proved booster shoes and the used of hydraulic, 
compressed air, or vacuum-operated controls have 
served to accomplish this. 

Most electric shovels and draglines on the iron 
range are equipped with “Ward Leonard” or 
“variable voltage control,” which control has been 
modified by the rotating control, which eliminates 
most of the contractors formerly needed. The 
shovel or dragline also responds more quickly for 
the operator. It is therefore rapidly coming into 
general use for 4 cu yd or larger machines. 

There is also a class of small gas and Diesel- 
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driven excavators used in “scramming”’ or clean-up 
operations on the larger mines. They range in 
size from 3% to 1% cu yd and are used with various 
front-end combinations, such as shovel, dragline, 
or drag shovel. The drag shovel, or trench hoe, 
is an excellent tool for cleaning out deep narrow 
veins of ore. They remove as much ore as possible 
from the rock, and small hydraulic monitors then 
wash the remaining ore into sumps and piles from 
which it is loaded with a small shovel. Small ex- 
cavators have entirely superseded the two-wheel 
scrapers drawn by tractors. “Scramming” opera- 
tions began prior to the war in order to satisfy 
the terms of mining leases requiring shipment of 
all merchantable ore made avuilable as mining 
progressed. Operations are conducted where the 
ore occurs in shallow banks or narow veins ex- 
pensive to mine. 

Haulage. Since 1939, the use of rail haulage has 
fallen off each year until today only a few of the 
larger properties continue its use. It is not likely 
that rail haulage will increase. Introduction of 
Diesel-electric locomotives effected savings of 
about fifty percent in fuel cost and thirty to forty 
percent in maintenance as compared to a steam 
locomotive of equal weight doing the same work. 
In general, the use of Diesel-electric locomotives 
has been limited to three percent grades, though 
it is possible to operate on five percent grades when 
necessary. 

Thirty-cu yd air-dump cars transport waste and 
haul crude ore to the processing plants. By the 
use of low-alloy, high-strength steels a 25 percent 
reduction in weight has been effected. All cars 
have been equipped with roller bearings. 

Today trucks of 22 and thirty ton capacity 
are the rule rather than the exception. Tire sizes 
are up to 18:00 x 24 and 18:00 x 32. Single drive 
axles are used on the 22-ton trucks, but the thirty- 
ton trucks may be had in either the single or 
tandem-drive axle. Struck measure capacity of the 
boxes for the 22 short ton trucks is 14.8 cu yd; 
for the thirty ton trucks it is twenty cu yd. 


Early rubber-tired vehicles on the iron ranges 
were largely limited to the rear-dump truck. Then 
came side-dump semi-trailer units, having a struck 
measure capacity of 16 cu yd. Now bottom-dump 
semi-trailers are in service, the largest of which 
has a capacity of 25 cu yd and a payload rating 
of about forty short tons. 


Supplementing the larger haulage units are small 
end-dump trucks varying in size from two to ten 
tons capacity, powered chiefly with gas engines. 
These units are used in the smallest pits and for 
“scramming” operations in the larger pits and 
move a considerable tonnage each season. 

Vehicles with more powerful engines, or with 
multiple engines, are probable. Engine size or 
horsepower output will increase faster than ve- 
hicle size so that the ratio of gross vehicle weight 
to horsepower will be more favorable. Tests are 
in process now with engines of 550 hp installed 
in trucks of thirty-ton capacity. 

Improvements are constantly being made by the 
manufacturers. A recent one, which may have far- 
reaching effect, is the use of a torque converter 
in place of the conventional transmission mecha- 
nism. If the converter proves successful, main- 
tenance costs should be lessened as the transmis- 
sion is the source of a large part of maintenance 
cost. The present trend is to decrease the length 
of truck hauls, and substitute inclined conveyor 
belts. Grades of seven percent are in general the 
steepest it is economical to use with truck haulage. 
Conveyors. The use of belt conveyors for trans- 
porting ore in the mines has grown steadily since 
1937. Trucks gather the ore and take it to the 
receiving end of the belt, from whence it is moved 
to the processing plant or shipping pocket. In this 
type of service, the belts are 30-in. wide, on 1800 
ft centers, and travel at speeds up to 600 fpm. 

The first steel-cord conveyor belt was installicd 
in 1942. It was 1056 ft between centers and ele- 
vated the material 243 ft. The wartime demand 
for steel hampered construction of other steel-cord 
construction belts. Now several such belts with 
center distances up to 1610 ft and lifts up to 
358 ft are in operation. During 1948 the first belt 
conveyor system to handle surface stripping was 
installed. It consists of several flights of 48-in. 
belt which moves the stripping about 6000 ft and 
deposits it, by means of a stacker conveyor, in a 
semi-circular dump about 150 ft high. A traveling 
hopper receives the output of a 25-cu yd dragline. 
The system was designed to handle 1000 cu yd 
per hour. 

Other installations of similar design, although 
smaller in size, will be placed in operation within 
the next year, and there is little doubt that this 
method of transporting surface stripping will find 
greater use in the future. 
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Percentage Depletion for Mining . . . 


. . . Computations depend on some nebulous 
legal terms. If you have difficulty defining 


“gross income’ 


WwW . 
net income 


} 


“the property” 


VW i . ” 
a metal mine 


as used in the Code, read this article for 
clarification. 
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by WM. HUFF WAGNER 


Computations and allowances for mine de- 
pletion for Federal income tax purposes depend 
upon the meaning of certain terms in the pertinent 
provisions of section 114(b) 4 of the Internal 
Revenue Code. Unfortunately, but one of these 
terms is defined in the Code. Congress left it to 
the Commissioner to define the other terms in the 
Regulations. Even though the Commissioner, 
through his staff, labored long and earnestly to 
draft these definitions they have not been satis- 
factory to the mining industry, because the defini- 
tions in the Regulations and the interpretation 
placed thereon by the Commissioner do not state 
what the industry believes to be the clear and ob- 





W. H. Wagner is a consulting mining engineer, a mem- 
ber of AIME and resides in Washington, D. C. 


These are excerpts from an address before the Mining 
and Extractive Section of the Comptrollers Institute of 
American Convention in New York, Oct., 1948. 





vious intent of Congress. Consequently serious 
and prolonged disputes, unduly delaying the settle- 
ment of Federal tax returns involving percentage 
depletion deductions are continually arising be- 
tween taxpayers and the Commissioner. 

The only way to avoid these disputes is for 
Congress to amend the Code to state clearly the 
intended meaning of the terms upon which the 
computations depend. In the opinion of tax prac- 
titioners this can be done without lengthy additions 
to the Code. In their opinion if this is done it will 
simplify the computation of percentage depletion 
and greatly expedite the settlement of innumerable 
Federal tax returns involving percentage depletion 
deductions, the settlement of which are often de- 
layed for long periods of time by lengthy and 
costly disputes over determination of the allowable 
deductions for percentage depletion. 

The purpose of this paper is to discuss the Com- 
missioner’s interpretation of the terms upon which 
the computations depend with the intention of 
clarifying them for those concerned with figuring 
percentage depletion. 

Preliminary to discussing the provisions under 
which percentage depletion is computed on mining 
properties for Federal income tax purposes, we 
should first consider the definition of depletion and 
second, the fundamental purpose of the allowance 
of depletion. 











ase ane 


Because the Courts, in decisions involving de- 
pletion deductions under the Federal income tax 
laws, have consistently recognized mineral reserves 
as wasting assets, depletion may properly be de- 
fined as follows: Depletion, as applied to mining, 
means the exhaustion or wasting away of a tax- 
payer’s reserve of mineral in the ground due to 
the extraction and sale thereof. 

Speaking of the depletion deduction in one of 
the earlier decisions of the U. S. Supreme Court,* 
the Court said: “The deduction is to be regarded 
as a return of capital, not as a special bonus for 
enterprise and willingness to assume risks.” This 
same principle has been stated in subsequent de- 
cisions of the court. Therefore it can be properly 
said: The fundamental purpose of the allowance 
as depletion is to return to the owner, tax free, 
that part of his capital investment in the mineral 
reserve in the ground used up by production. 

The statutory right to percentage depletion is 
granted by Section 23(m) of the Internal Revenue 
Code (hereinafter referred to as the Code). This 
section provides merely for “a reasonable allow- 
ance for depletion” as a deduction from gross in- 
come and leaves to other sections of the Code the 
basis for computing the depletion allowance. 

Section 23(n) immediately following refers to 
Section 114 of the Code for “the basis upon which 
depletion is to be allowed with respect to any prop- 
erty”. Section 114 (b) 3 and 4 of the Code pro- 
vide the basis for computing the percentage 
depletion allowances for oil and gas wells and 
for mining. 

In order to give a clearer understanding of the 
percentage depletion allowances to mining and 
some of the difficulties encountered in computing 
the annual allowabie deduction, it is important that 
we discuss some of the foregoing provisions of 
the Code. 

Section 23(m) of the Code entitled “Depletion” 
provides: 

“In the case of mines, oil and gas wells, other natural 
deposits . . ., a reasonable allowance for depletion . . .; 
such reasonable allowance in all cases to be made under 
rules and regulations to be prescribed by the Commis- 
sioner, with the approval of the Secretary. In any case 
in which it is ascertained as a result of operations or 
of development work that the recoverable units are 
greater or less than the prior estimate thereof, then 
such prior estimate (but not the basis for depletion) 
shall be revised and the allowance under this sub- 
section for subsequent taxable years shall be based on 
the revised estimate. In the case of leases the deduc- 
tions shall be equitably apportioned between the lessor 
and lessee. In the case of property held by one person 
for life with the remainder to another person, the de- 
duction shall be computed as if the life tenant were 
the absolute owner of the property and shall be allowed 
to the life tenant. In the case of property held in trust 
the allowable deduction shall be apportioned between 
the income beneficiaries and the trustee in accordance 
with the pertinent provisions of the instrument creating 
the trust, or, in the absence of such provisions, on the 
basis of the trust income allocable to each.” 

“For percentage depletion allowable under this sub- 
section, see section 114(b), 3 and 4.” 

Regulations by the Commissioner. As in all prior 
revenue acts, Section 23(m) of the Code in setting 
out the statutory right to a deduction as depletion 


provides only for a “reasonable allowance for de- 
pletion” and leaves the basis of computing such 
allowance to provisions in other sections of the 
Code. Likewise as in the prior revenue acts Section 
23(m) provides, “such reasonable allowance is in 
all cases to be made under regulations te be pre- 
scribed by the Commissioner.” Therefore, while 
the allowable percentage depletion deductions are 
statutory. allowances at specified percentages of 
gross income from the property with stated limita- 
tions under section 114(b) 4 of the Code, the 
computations of the allowances must, unless other- 
wise expressed in the Code, be made under rules 
and regulations prescribed by the Commissioner of 
Internal Revenue. These rules and regulations are 
set out mainly in Section 29.23(m)—1 to (m)—16, 
Regulations 111. 

Recoverable Units. In Section 23(m), as in most 
of the prior revenue acts, there is a sentence to 
the effect: where it is determined by operations 
or development work that the recoverable units 
are greater or less than the prior estimate, the 
prior estimate shall be revised and the allowance 
be based on the revised estimate. 

As percentage depletion deductions are based 
on a percentage of gross income from the property, 
one may well think the number of recoverable 
units in a property upon which a percentage de- 
pletion deduction is claimed has no bearing upon 
the allowance. However, at the end of Section 
114(b) 4 under which percentage depletion is com- 
puted for mines, provision is made that in no case 
shall the depletion allowance under Section 23(m) 
be less than it would be if computed without ref- 





In determining the extent of an ore body, shown here 
at Allard Lake, you will arrive at the aumber of 
recoverable units contained therein, which will bear 
on your ion deduction. 
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erence to percentage depletion. That is, where a 
property has a remaining undepleted cost or March 
1, 1913 value basis at the beginning of the taxable 
year for which percentage depletion is being de- 
termined, both the cost or March 1, 1913 depletion 
and percentage—depletion deduction must be com- 
puted. The higher thereof is the allowable deduc- 
tion for the taxable year. 

The reason for reporting the revision in the 
number of recoverable units is that the Bureau 
insists in setting up the comparative table showing 
the higher amount of depletion deduction allowable 
annually, the remaining undepleted cost or March 
1, 1913 value at the time percentage depletion be- 
came effective be amortized over the recoverable 
units on a basis that will show exhaustion when 
the mine is exhausted. 

Taxpayer Entitled to Depletion. Section 23(m) pro- 
vides in part: 

“In the case of leases the deduction shall be 
equitably divided between the lessor and the les- 
see.”’ 

This provision was first enacted by Congress in 
the Revenue Act of 1918 and continued in the 
subsequent Acts and the Code. Prior to 1918 the 
Commissioner of Internal Revenue denied depletion 
deductions to lessees. However in Lynch vs. Al- 
worth Stephens Co., * the U. S. Supreme Court held 
lessees were entitled to depletion deductions for 
the years prior to 1918. 

In analyzing the foregoing identical provision 
in the Revenue Act of 1921 as the basis for the 
allowance of depletion deductions on a bonus and 
royalities received by a sub-lessor of oil and gas 
lands the Supreme Court in Palmer vs. Bender’, 
said: 

“The language of the statute is broad enough to pro- 
vide, at least, for every case in which the taxpayer has 
acquired, by investment, any interest in the oil in place, 
and secures by any form of legal relationship, income 
derived from the extraction of the oil, to which he must 
look for a return of his capital.” 

Pursuing this matter further the Court con- 
cluded: 

“A right to a depletion allowance does not depend on 
a retention of ownership or any other particular form 
of legal interest in the mineral content of the land. It 
is enough, if by virtue of the leasing transaction, he 
has retained a right to share in the oil produced. If 
se he has an ecencmic interest im the oll in place, which 


Later in Bankline Oil Co.‘ the Supreme Court 
confirmed their decision in Palmer vs. Bender, 
supra, that the right to a depletion allowance de- 
pended on the acquistion or retention of an “eco- 
nomic interest” in the mineral content of the land. 
However, the Court stated: 

“But the phrase ‘economic interest’ is not to be taken 
as embracing a mere economic advantage derived from 
production, through a contractural relation to the 
owner, by one who has no capital investment in the 
mineral deposit.” 

Following these and other like decisions the 
Commissioner of Internal Revenue incorporated 
the foregoing words of the Court, with amplifica- 
tions, in Sec. 29.23(m) —1, Regulations 111. 

Thus under the provisions of the Code as con- 
strued by the foregoing and other Court decisions 
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and under the provisions of the Regulations, 
operating owners’ lessees, sublessors, sublessees, 
life tenants (but not remaindermen), purchasers 
of royalty interests, owners of fractional and over- 
riding royalty interests, tenants in common, trusts 
and beneficiaries (depending on how the income is 
distributed) of mineral lands have an “economic 
interest” in the mineral in the ground entitling 
them to their respective share of the depletion de- 
duction on the income received therefrom. This is 
true because they have either an investment in, or 
have secured by a legal relationship, an interest in 
the mineral which forces them to look to the in- 
come from the extraction of the mineral for return 
of their capital. 

The foregoing statement covers the status of 
the great majority of cases wherein the right to 
the deduction as depletion is reasonably clear. 
There remains a group of cases wherein the right 
to the deduction is not so clear or where such 
right is questioned by the Commissioner. To the 
mining industry the most important of these latter 
cases involve situations where the taxpayers claim- 
ing percentage-depletion deductions entered into 
contracts with the owner of mineral deposits to 
mine the mineral from the deposits at stated rates 
per ton. In the two such cases adjudicated by the 
courts to date, the courts reversed the Commis- 
sioner and allowed the taxpayers percentage-de- 
pletion deductions on all the mineral mined. It is 
my understanding many other such contract cases, 
involving varying types of contracts, are presently 
being studied by the Commissioner’s legal staff for 
the purposes of determining a policy in the light 
of the two above decisions and a ruling may be 
handed down in the near future. 

As previously stated the basis upon which per- 


._centage depletion is allowed is contained in Sec- 


tions 114 (b) 3 and 4 of the Code. Section 114 (b) 
3, first enacted by Congress in the Revenue Act 
of 1926 and now a part of the Code, provides that 
the allowance for percentage depletion in the case 
of oil and gas wells under Section 23 (m) shall be 
27% per centum of the gross income from the 
property during the taxable year, etc. 

Section 114 (b) 4, first enacted by Congress in 
the Revenue Act of 1932 and now in the Code with 
certain additions, provides for the allowance of per- 
centage-depletion deductions for coal and metal 
mines, for various other mineral mines and de- 
posits at varying percentages of the gross income 
from the property. 

The provisions of both the above sections of the 
Code as to the property involved, net income limi- 
tations, etc., are identical, except as to the per- 
centage of the gross income allowable as a deduc- 
tion as percentage depletion for the several stated 
natural resources. As the interpretation of the 
provisions of one section will in general apply to 
the other section, and as this discussion deals main- 
ly with mining, I will in the interest of space quote 
and discuss only Section 114(b) 4 applying to 
mining. 

This section provides in part as follows: 

“The allowance for depletion under section 23(m) 
shall be, in the case of coal mines, 5 per centum, in the 














case of metal mines, bauxite, fluorspar (and numerous 
specified minerals and deposits), and potash mines and 
deposits, 15 per centum, and in the case of sulphur 
mines or deposits, 23 per centum of the gross income 
from the property during the taxable year, excluding 
from such gross income an amount equal to any rents 
or royalties paid or incurred by the taxpayer in respect 
to the property. Such allowance shall not exceéd 50 
per centum of the net income of the taxpayer (com- 
puted without allowance for depletion) from the prop- 
erty, except in no case shall the depletion allowance 
under section 23(m) be less than it would be if com- 
puted without reference to this paragraph.” 

At first reading the provisions of this sectioa 
sound very simple of application. The allowable 
deduction for percentage depletion appears to be 
a stated percentage (depending on the mineral in- 
volved) of the “gross income from the property” 
during the taxable year limited by 50 per centum 
of “the net income from the property.” However, 
none of the terms, except “gross income from the 
property” in the case of mines, upon which the 
computations depend, are defined in the Code. The 
other terms are defined in the rules and regulations 
prescribed by the Commissioner under the au- 
thority of Section 23 (m). 


Gross Income from the Property. In the case of 
mining the “Definition of Gross Income from 
Property” appears as sub-section 114(b) 4 B of 
the Code. This definition was added to the Code, 
retroactive to 1932, by Congress as an amendment 
in the Revenue Act of 1943. Prior to that time the 
definition was in the Regulations only. 

The definition in the Code provides that “the 
term gross income from the property means the 
grogg income from mining” and “the term mining 
shall be considered to include not merely the ex- 









As this coal stripping opera- 
tion progresses, new parcels 
of land may be added and 
these reserves must be added 
to the previously determined 
estimate of recoverable units. 


traction of the ores or minerals from the ground 
but also the ordinary treatment processes normally 
applied by mine owners or operators to obtain the 
commercially marketable product or products.” 
The ordinary treatment processes to be thus in- 
cluded in mining are specifically named in the 
definition as to each mineral entitled to the per- 
centage depletion allowance. Under the definition 
the sale value of “the commercially marketable 
product or products” at the end of the named 
treatment processes is to be taken as the gross 
income base for the purpose of computing the 
allowable deduction. 

From the legislative history and background of 
the foregoing amendment it is clear Congress in- 
tended to express their original intent at the time 
percentage depletion was granted to mining in the 
Revenue Act of 1932, and to so state that intent 
as to achieve administrative certainty and thereby 
eliminate the administrative controversies that had 
been constantly occurring in the determination of 
gross income from the property under the defini- 
tion in the Regulations prior to 1943. To achieve 
such administrative certainty it is necessary to 
give the amendment a common-sense interpreta- 
tion. To accomplish this it is necessary, except for 
the presence of extraordinary or abnormal facts 
which unreasonably distort the final answer, to 
treat all the incidental and necessary costs prior 
to completion of the stated ordinary treatment 
costs as a part of mining in determining the gross 
income base. 

With one exception the Commissioner’s adminis- 
trative interpretations since the amendment was 
adopted have appeared to follow such a common- 
sense interpretation. This exception has developed 
where the mine operator has, due to physical con- 
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ditions of the terrain, the lack of water at the mine, 
etc., been compelled to build his mill, in which are 
installed the ordinary treatment processes enu- 
merated, at a considerable distance from the mine. 
Such an operator is compelled to transport the 
ores or minerals a greater distance from the mine 
to the mill, than is normally the case, in order to 
secure the commercially marketable mineral prod- 
uct specified in the amendment. 

In the application of the amendment the Com- 

missioner has taken the position that such trans- 
portation to the mill is to be treated as part of 
mining only where the mill is in close proximity 
to the mine, and the cost of any transportation be- 
yond that distance must be deducted from the 
gross income base. This question is still unsettled. 
Consequently it cannot be stated what distance is 
meant by the term close proximity. It is under- 
stood to be not over one to two miles. It appears 
impractical to establish the limitation in terms of 
miles, because of the varying conditions of terrain, 
water supply, etc., as between the different mining 
areas. If any limitation must be made it appears 
that in the interests of justice such limitation 
should be on the basis of engineering considera- 
tions as to the location of the mill from the stand- 
point of economic and efficient operation. This will 
avoid any abuses in applying the provisions of the 
amendment. 
Definition of the Property. The determination of 
what constitutes “the property” has been the basis 
of many and continuing disputes between tax- 
payers and the Commissioner. 

Under the statute the allowance for percentage 
depletion is a stated percentage of the gross in- 
come from “the property.” The term “the prop- 
erty” is not defined in the Code. Sec. 29.23 (m) 
—1 (i), Regulation 111 defines it as follows: 

“The property as used in section 114 (b) 2, 3 and 4 
and sections 29.23 (m) —1 to 29.283 (m) —19, inclusive, 
means the interest owned by the taxpayer in any min- 
eral property. The taxpayer’s interest in each separate 
mineral property is a separate ‘property’; but where 
two or more mineral properties are included in a single 
tract or parcel of land, the taxpayer’s interest in such 
mineral property may be considered to be a single ‘prop- 
erty’, provided such treatment is consistently followed.” 

Such definition has been in the regulations in 
substantially the same form since percentage de- 
pletion was granted to mines in the Revenue Act 
of 1932. 

Sec. 29.23 (m) —1(b), Regulations 111, defines 
a “mineral property” to mean “the mineral deposit, 
the development and plant necessary for its ex- 
traction, and so much of the surface of the land 
only as is necessary for purposes of mineral ex- 
traction.” Therefore the common sense and prac- 
tical interpretation of the term “the property” in 
Sec. 29.23 (m) —1(i) appears to denote “the 
property” as meaning the tract or tracts of land. 
regardless of their possible different dates of ac- 
quisition, enclosing the mineral deposit being ex- 
tracted through one extraction plant. If that 
theory is followed, there will be a minimum of 
difficulty in determining what part of the tax- 
payer’s holding shall be considered in computing 
the gross income base. 
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However, the Commissioner has not followed 
such theory. On the contrary, he has rather con- 
sistently followed the theory that each separate 
interest owned by the taxpayer, as determined by 
acquisition and conveyance, is a “single property” 
for the purpose of computing depletion. The theory 


in so holding is that “the property” is the same for . 


depletion (including percentage depletion) as for 
determining gain or loss. Consequently the de- 
termination of the question has led to many dis- 
putes. It is still in dispute. 

The question was first taken to the courts by the 
Vinton Petroleum Co. This was an oil and gas 
case under the Revenue Act of 1926. This case 
arose before mines were granted percentage-de- 
pletion deduction allowances. In that case the 
court held: 

Where oil is being produced from wells on eight 
different but neighboring tracts acquired at different 
times, some in fee simple and some under leases . . . 
“Deduction for depletion by taxpayer must be esti- 
mated separately on gross income from each tract and 
not on aggregate from all.” 

Subsequently the Commissioner issued a ruling* 
defining “the property” as follows: 

“The term ‘property’ as used in the provisions of the 
Revenue Act of 1984 and the provisions 
of subsequent Revenue Acts and of the Internal Rev- 
enue Code providing for the allowance of depletion and 
fixing a basis for the computation of such allowance 
means each separate interest owned by the taxpayer 
in each separate tract or parcel of land, whether 
separated geographically or by conveyance. If a tax- 
payer holds several different interests in the same tract, 
each interest is a separate property.” 

Applying this principle to a taxpayer operating 
a mine made up of a consolidation of several par- 
cels of land the fees or leases to which were ac- 
quired at different times or under separate 
agreements and conveyances means he will be com- 
pelled to compute separately his annual depletion 
allowance on each separate tract. This will be true 
even though the mine is operated as a unit through 
one shaft or mine opening and under one operating 
staff. Such procedure results in an undue amount 
of record keeping and may well result in an un- 
favorable depletion allowance to the taxpayer as 
compared to computing allowance on the basis 
of the operating unit being “the property.” 

Three years later the Commissioner issued a 
ruling’ restating the fundamental principle of the 
previous ruling(*) and holding that “Aside from 
the combination of separate economic interests in 
separate mineral deposits on the same tract or 
parcel of land, no combination of economic inter- 
ests is permissible.” 

Since then there have been several court deci- 
sions contrary to the Commissioner’s procedure. 
In The Black Mountain Coal Corp. Case* the Court 
upheld the taxpayer’s contention: 

“That ‘the property’ as used in Section 114 (b) 4 
means the economic and practical unit which the tax- 
payer must use and develop in order to extract a par- 
ticular block of coal. It includes whatever portion of 
the mineral deposit can be properly mined as a unit 
and it includes also the development, plant, and sur- 
“sos temeei"on caus" anes Ga Unie d eee 
ular block of coal. Under this theory a large block ef 
acquired at one time might constitute more than 
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one property, or smaller blocks of coal acquired at 
different times might be eombined to form a single 
property.” 

In Amherst Coal Co. Case’ where the taxpayer 
carried on its coal mining operations through 
three mines over two tipples on a property made 
up of several parcels acquired at different times, 
some as fee owner and some as lessee, maintained 
only one cleaning plant, one maintenance crew and 
shifted employees and equipment from one mine 
to another as required and prorated management 
and similar expenses on the basis of production, 
but maintained separate accounts as were neces- 
sary to compute royalties due on the various leases 
and show the costs and profits on each mine, the 
Court held the taxpayer could treat the three 
mines as a “single property” for the purposes of 
depletion. In so holding the court said the tax- 
payer met the prescribed test of the Regulations 
to be so treated as laid down in the Jewel Mining 
Co. decision” to wit: 

(1) The income from all properties must be con- 
sistently treated by the taxpayer as arising from a& 
single property in computing the depletion allowance. 

(2) There must be an interest owned by the tax- 
payer in each property, that is, in the mineral deposit, 
the plant for its extraction and the necessary surface 
land. 

(3) The properties must be included in a single tract 
or parcel of land. 

There have been other like decisions against the 
Commissioner's procedure and in favor of the 
theory that “the property” is in fact the single 
anr‘t of operation. Yet the Commissioner appears 
to ce standing by his enunciated principle that 
“each separate acquisition is a separate property” 
for the purpose of computing percentage depletion. 
Net Income from the Property. It has been noted 
that while Section 114 (b) 4 states the allowance 
for percentage depletion shall be a specified per 
centum of the gross income from the property, 
“such allowance shall not exceed 50 per centum 
of the net income of the taxpayer (computed with- 
out allowance from depletion) from the property 
.... The provisions of the statute relating to 
percentage depletion as first enacted years ago 
and since re-enacted have not stated what is meant 
by net income from the property. The definition 
thereof was written in the Regulations following 
enactment of the percentage depletion provisions 
into the Code. Said wording has been continued 
substantially without change in all subsequent 
regulations. It is currently stated in Sec. 29.23 (m) 
—Il(g), Regulations 111 as follows: 

“Net income from the property, as used in Sections 
114 (b) 2, 3 and 4..., means ‘the gross income from 
the property ...’ less the allowable deductions attribu- 
table to the mineral property upon which the depletion 
is claimed and the allowable deductions of the processes 
insofar as they relate to the product from the property, 
including everhead and operating expenses, develop- 
ment costs properly charged to expense, depreciation, 
taxes, losses sustained, etc., but excluding all allowance 
for depletion. Deductions not directly attributable to 
the particular properties or processes shall be fairly 


In practice the Commissioner interprets this 
definition to mean that in determining net income 


from the property the gross income from the 
property must be reduced by the sum of the fol- 
lowing expenses; all costs of producing the mineral 
upon which the depletion is claimed, all costs of 
the enumerated processes to the point where the 
gross income is determined, overhead (including 
interest on bonded and other indebtedness), de- 
preciation, taxes (including state income taxes and 
capital stock taxes), losses sustained, ard other 
charges not directly related to the mineral upon 
which the depletion is claimed. Where more than 
one property is in operation or activities other than 
mining are engaged in by the taxpayer the Com- 
missioner allocates the overhead, etc., under pro- 
visions of the Regulation not quoted above. 

The courts have generally supported these ad- 
ministrative determinations where the law is not 
definite in describing its basis. For example, in 
Sheridan-Wyoming Coal Co.” the Court held; 

Where the taxpayer elected to have allowance for 
depletion of coal mines computed on percentage deple- 
tion basis under the statutory formula allowing 5 per- 
cent on gross income during the taxable year, such 


Again in Montreal Mining Co." the tax Court 
held; 


To the contrary, taxpayers in the mineral in- 
dustry have consistently contended the Congres- 
sional intent of the limitation is that the percent- 





lf your concentrating plant does not prepare ore for 
extraction of metal, you ere not entitled to a metal-ore 
depletion deduction. 
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age depletion allowable shall not exceed 50 per cent 
of the net income from the property from which 
the mineral is produced regardless of (1) the form 
of its ownership and (2) the manner in which the 
operation was financed. That is, deduction should 
be made only for expenses directly connected with 
the production of income from the property and 
for such portion of the indirect and overhead 
expenses as definitely contributed to the income 
from such property. To meet this standard the de- 
duction should not be increased by expenses ap- 
plicable to other properties, by interest paid on 
indebtedness, by taxes based on or measured by 
income, by capital stock taxes, and by other 
charges which are not direct costs of producing 
income from the property against which the de- 
pletion deduction is claimed. 

If the deductions are increased by these latter 

expenses gross inequalities are set up between 
producers in like industries in determining their 
depletion allowances. For example the deduction 
of interest on indebtedness penalizes a company 
which raised its capital through bonds or other 
borrowing as against a company which raised its 
capital through the sale of stock. Likewise if the 
deductions are increased by state income taxes 
an operator in a state assessing such taxes is 
penalized as compared to an operator in a state 
not having such a levy. Other deductions set up 
like inequalities between operators. It is unreason- 
able to assume Congress intended by the very 
wording of the statute to create such economic 
inequalities in determination of the depletion allow- 
ance. 
Definition of a Metal Mine. Sec. 114 (b) 4 as first 
enacted in the Revenue Act of 1932 and reenacted 
in all the subsequent Revenue Acts and the Inter- 
nal Revenue Code states: 

“The allowance for depletion under section 23 (m) 
shall be, . . ., in the case of metal mines, . . . 15 per 
centum, of the gross income from the property during 
the taxable year, .. .” 

The term “metal mines” was not defined in the 
Revenue Act of 1932, in none of the subsequent 
Acts, or the Code. The Commissioner made no 
attempt to define the term in the Regulations fol- 
lowing the Revenue Act of 1932, the subsequent 
revenue acts, the original Code in 1939, and the 
re-enactments thereof until 1944. Apparently this 
was not done, because the specific meaning of the 
term was understood by Congress, the Commis- 
sioner, and industry to apply to operations engaged 
in producting minerals scientifically classified in 
the mineral industry as being a metallic substanc> 
as compared to a nonmetallic substance in mineral! 
classifications. 

However, in 1944, the Commissioner issued a 
ruling” as an amendment to Sec. 29.23 (m)—5 of 
the Regulations 111 which in substance stated as 
follows: 

“Where a mine produces an ore containing substances 
which are susceptible to both metallic and nonmetallic 
uses, or where a mine produces both metallic and non- 
metallic substances from the same ore body, percentage 


depletion may be computed for Federal income tax pur- 
poses on the part sold or used as a metal or metals, 
and that part sold or used as a nonmetal should be 


50—MINING ENGINEERING, SEPTEMBER 1949 





Since issuance this ruling has become known as 


the “end use” theory. In substance it means, where 
percentage depletion is claimed on a metal mine 
entitled to such allowance under Sec. 114 (b) 4 of 
the Code, if it can be shown any part thereof was 
sold or used for so-called nonmetallic purposes, 
that part so sold or used loses its metallic classifi- 
cation and will be denied a deduction as percentage 
depletion. For example lead and other metals en- 
titled to the deduction under the statute if sold 
or used in manufacture of paint will lose the 
deduction. There does not appear to be anything 
in the prior Revenue Acts, the Code, or the Con- 
gressional Committee reports back of them to 
show Congress intended any such limitation. 

So far as I know this question has to date been 
brought up for judicial determination in only one 
case, to wit, E. J. Lavino & Co.“ From the record 
in that case it appears the taxpayer was the 
operator of chromite properties in Cuba and it used 
the ore extracted therefrom solely for the purpose 
of manufacturing refractory furnace linings which 
did not involve the reduction of the contained chro- 
mium mineral to a metallic form. On the basis 
of these facts the Court denied the taxpayer the 
deductions claimed as percentage depletion on the 
ground that while the metal chromium might have 
been extracted from the ore from its mines, it was 
not. necessary to do so when the ore was used for 
refractory purposes. Therefore the mines did not 
come within the classification of metal mines en- 
titling them to percentage-depletion deductions in 
the years in which the deductions were claimed. 

I have often been asked for my opinion as to 
the weight of this decision. I can only say the 
case is not representative of the usual mining situ- 
ation and in my opinion is not determinative of 
the issue as it usually arises. 

There are other situations ar’sing in the appli- 
cation of the Federal taxing statutes to mining 
wherein percentage depletion is directly or indi- 
rectly involved. These are the questions of de- 
velopment charges, capital versus expense charges, 
the computations of the net operating loss carry- 
back and carry-forward, etc. They all give rise 
to difficulties and inequities in settling mining tax 
returns, which could also be eliminated or mini- 
mized by legislative amendments to the Code. 
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United Nations Headquarters, Lake Success, N. Y. 


Ticks Success, Aug. 17—-Delegates to the United 
Nations Scientific Conference on the Conservation 
and Utilization of Resources convened today for the 
opening session in an atmosphere of international 
co-operation. A glance at the roster shows that 
there are few countries outside the iron curtain 
which are not represented. 

Although not a policy-making group, the confer- 
ence is organized under the auspices of the Eco- 
nomic and Social Council of UN for the purpose of 
exchanging information on the application of science 
to resource management and human use. The de- 
velopment of technique and administration in this 
field is the work of many experts of many kinds 
throughout the world. No country has a monopoly 
of the best methods; every part of the world has 
contributions to make and significant experience 
from which those responsible for resource use have 
much to learn. 

The environment of the conference is singularly 
befitting its high-minded purposes. The corridors 
leading to the meeting hall are of spacious futuristic 
design. Once inside the meeting room and equipped 
with a portable radio language translator, ones at- 
tention is focused on the long crescent-shaped table 
at the front of the room behind which the speakers 
are seated. Each has a microphone before him. The 
speaker’s voice is audible in every part of the room 
and seated beneath fluorescent lights filtered 
through a grid in this soundproofed room with 
translators, news-reel cameras, and radio an- 
nouncers in their glassed-in cubicles set in the walls 
one cannot help but feel awed. 

On this first day of the conference there are 
many notables present in the fields of water power, 
forests, wildlife and fisheries, agriculture, and fuels 
and minerals. AIME members in view are L. E. 
Young, John R. Suman, James L. Head, Julian W. 
Feiss, James A. Barr, Alan F. Mathews, G. C. 
Gester, Lester C. Uren, and Theron Wasson. 

Chairman S. S. Bhatnagar, secretary to the 
Government of India, Department of Scientific Re- 
Search, opened the first session on conservation by 


United Nations 
World Resource 


Conference 


introducing Fairfield Osborn, president of the Con- 
servation Foundation. Mr. Osborn anticipates a 
more serious problem in shortages of our replace- 
able resources, forest, arrable land, etc., rather 
than from minerals and fuels. This situation, he 
explains will be aggravated by our increasing world 
population. Human ingenuity will find substitutes 
for our inorganic resources and fuels whereas it 
cannot create life. The failures of the past in con- 
servation have not been so much those of lack of 
knowledge as of lack of its sustained application. 
Mr. Osborn closed by saying that conservation ef- 
forts must be based on world co-operation. 

The other speaker on the program was Colin 
Clark, permanent under-secretary for labor and in- 
dustry, Queensland Government, Australia. Mr. 
Clark said that while man has proved himself capa- 
ble of the most appalling misuse of natural resources 
under certain circumstances, he has also shown 
himself capable of scientific improvement of agricul- 
tural technique capable of raising the product per 
man-year at the rate of 1% percent per annum. 
Even in some of the crowded areas of Europe and 
Asia great increases in agricultural production 
have been achieved. The world’s population is in- 
creasing at the rate of 1 percent per annum and our 
problem is clearly soluble if we go about it the right 
way. The world shortage of food is not due to lack 
of land, but to lack of labor. In almost every coun- 
try industrialization is taking labor away from 
agriculture. (The shortage is needlessly accentuated 
by the action of countries like Australia and Argen- 
tina in accelerating industrial development when 
their agricultural resources are still largely un- 
used.) World food prices will have to rise about 
70 percent relative to industrial prices, he said, in 
order to attract sufficient labor back to agriculture 
to meet the world’s demands for an increasing 
standard of living. Even under favorable circum- 
stances this process will take 20 or 30 yeare. 

Mr. Clark felt that the world rate of population 
growth has accelerated since 1920 as a consequence 
of declining mortality, not of increasing reproduc- 
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tivity. Reproductivity is now falling rapidly in 
Japan, Russia, India and all countries which have 
established contact with “western civilization” ; 
while in China, mortality is so high that population 
appears to be stationary or declining in spite of high 
reproductivity. The claim that in countries where 
fertility is high it should be artificially reduced is 
thus groundless economically; its real origin ap- 
pears to lie in a feeling of race superiority on the 
part of Europeans and North Americans which the 
rest of the world bitterly resents. 
August 23—Elmer Pehrson led off the Minerals 
Section meeting with a discussion of world min- 
eral reserves, complete with numerous tables show- 
ing their present status. At present production 
rates, he said, our coal should last for 2200 years 
—but the figures show that if all the world con- 
sumed at the present per capita rate of the U.S. A., 
the world’s coal reserves would be depleted at the 
end of only 340 years. Great Britain’s W. F. P. 
McLintock suggested, however, that Mr. Pehrson’s 
estimates were “too pessimistic” and called upon 
him to “be of good cheer” since new ore bodies 
are always being opened in hitherto unsuspected 
localities. India’s Mr. Rajagopalaswami was a lone 
voice in the wilderness of world wealth with his 
recounting of the problems encountered in Indian 
cement and gypsum production. He told the gath- 
ering that three of America’s western plants were 
capable of producing as much cement and gypsum 
as all of India’s twenty three plants combined! 
Alan Bateman spoke on geographical factors 
in mineral development; Charles Merrill’s topic 
was the recovery of metals-in-use; and S. Froes 
Abreu commented on Brazil’s mineral production. 
The high point of the day’s discussions came 
when Foster Hewitt brought forth the idea that 
the UNSCCUR sessions were concerned primarily 
with conservation, but that no mention had been 
made of implementing thought with action in the 
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Delegates registering for the UNSCCUR meeting. 


form of controls. Julian Feiss of the Bureau of 
Mines opined that vanity was at the source of 
excessive mineral consumption, and that the sight 
of one human moving along a highway in a 120-hp 
automobile, consuming gas, oil, rubber, chromium, 
steel, and other minerals was a ludicrous one. Pro- 
gram chairman S. Raushenbush immediately chal- 
lenged Messrs. Hewitt and Feiss to be more specific, 
and to outline some program of action. No re- 
sponse was forthcoming, but Mr. Feiss later char- 
acterized the problem as “sociological, edueational, 
and economic.” Paul Foote of the Guif Research 
and Development Corp. then carried the ball with 
gusto for free enterprise, and claimed that we can 
and should “live extravagantly” if we so desire, 
without government interference. 


New York's Mayor William 
O'Dwyer greeting U. N. 
Secretary-General Trygvie 
Lie (right) and Julius 
Krug, Secretary of the In- 
terior, as the Conference 
opened on Aug. 17. 
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Directors, at Special July Meeting, Amend 


Bylaws and Appoint Lippert Publication Manager 


pyre! the Board of Directors 
of the Institute does not meet 
in July and August but several 
matters of importance made such 
a meeting necessary this year. 
President Young presided, with 
eleven other members of the Board 
present: Messrs. Daveler, Elkins, 
Head, Kinzel, Kraft, Meyerhoff, 
Peirce, Phillips, Price, Schumacher, 
and Fletcher. The date was Aug. 17. 

Revisions in the bylaws, as 
printed in the June issues of the 
journals, were approved without 
further discussion. These increase 
the dues by $5 for Members and 
Associate Members, and by $2 for 
Junior Members, for the years 
1950, 1951, and 1952, at which time 
another referendum will be taken 
as to the scale for the future. Also, 
the grade of Junior Foreign Affili. 
ate is discontinued at the end of 
the current year, and the time in 
which a Student Associate may re- 
main such is now limited to the end 
of the year in which he is in uni- 
versity residence as a student, in- 
stead of the end of the following 
year as before. 

Appointment of Thomas W. 
Lippert as Manager of Publications 
on a two-year contract was con- 
firmed by the Board, and he was 
introduced to those present. Com- 
ment on this appointment appears 
in “The Drift of Things.” 

Considerable discussion devel- 
oped, inspired by a letter from 
Charles T. Holland, on whether or 
not a change should be made in the 
scale of Student Associate dues. At 
present, Student Associate affilia- 


tion, including a year’s subscription 
to one of the three journals, is 
$4.50, but an alternative of $2 is 
offered without an individual sub- 
scription to a journal, in which 
case copies are supplied to the 
Affiliated Student Society for ref- 
erence on request. A proposal had 
been made to eliminate the $2 fee, 
and possibly to reduce the $4.50 
fee to $4. About one quarter of the 
Student Associates currently pay 
$2 and three quarters $4.50. The 
views of several members of the 
Mineral Industry Education Divi- 
sion were reported, and the student 
dues schedules and privileges of 
the other Founder Societies com- 
pared with those of the AIME. 
Lengthy discussion of the matter 
at the El Paso meeting in 1948 was 
reviewed. It was finally unani- 
mously decided to retain the pres- 
ent bylaw as to student dues. 
Another matter for discussion 
was the terms under which AIME 
members should receive the annual 
volume, “Statistics of Oil and Gas 
Development and Production,” for 
1950. The last two volumes have 
cost from $10,000 to $12,000, which 
is offset only to the extent of $5000 
by receipts from the Doherty Me- 
morial Fund. Several years back 
the material therein contained had 
been supplied to Petroleum Divi- 
sion members bound in with the 
regular petroleum volume each 
year and the extra cost of binding 
it separately was supposed to be 
met by the Doherty Fund contribu- 
tion. Mr. Elkins explained the mat- 
ter to the rest of the Board, which 
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then voted to make the 1950 vol- 
ume available free on request to all 
Members, Associate Members, and 
Junior Members who take the 
Journal of Petroleum Technology, 
but to charge Student Associates 
$3 should any of them wish to 
have the volume, and to charge 
others $6. 

Reports were made of a continu- 
ing investigation into possible econ- 
omies in printing, and Mr. Lippert 
promised further data at the Sept. 
27 Board meeting in Columbus. 

A new Student Chapter was rec- 
ognized at Fenn College, Cleveland. 

H. G. Moulton was named as 
AIME representative on the Engi- 
neers Joint Council Committee on 
Engineering Personnel in the Mili- 
tary Establishment. The date of 
the November Board meeting was 
set at 2 p. m., Wednesday, Nov. 16. 

Mr. Peirce made a short prog- 
ress report of the work of his com- 
mittee on Instructions to the Nom- 
inating Committee, and was di- 
rected to expand the work of his 
committee to include a study of the 
basic features of the present sys- 
tem of member representation 
through Directorships. 

Currently new members do not 
receive copies of the journals until 
they have accepted election, but it 
was voted to return to the old sys- 
tem of putting applicants on the 
subscription list for the journal of 
their choice as soon as their appli- 
cations are received. 

Special messages of congratula- 
tion were voted to Herbert Hoover 
on the occasion of his 75th birth- 
day anniversary on Aug. 10, and to 
D. C. Jackling, on his 80th birthday 
on Aug. 14. 
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A Manager of Publications 


Among the major recommenda- 
tions of the Johnson Committee, as 
reported to the Board at the An- 
nual Meeting last year, was “that 
the services of an editor and pub- 
lisher of broad practical experi- 
ence in this highly technical field 
should be procured as soon as cir- 
cumstances permit.’”’ This and some 
other recommendations and sug- 
gestions of the Committee have not 
been forgotten and another step in 
carrying them out was made in 
July when T. W. Lippert was en- 
gaged as Manager of Publications. 

Although the desirability of en- 
gaging a man thoroughly conver- 
sant with editorial, advertising, and 
circulation problems in the AIME’s 
field had been recognized, the pos- 
sibility of securing a qualified man, 
and especially at a price the In- 
stitute could afford to pay, had not 
been thought too bright. But on 
June 21 a short news item in the 
New York newspapers told of a 
major reorganization of the staff 
of The Iron Age, which had been 
followed by the resignation of the 
directing editor, Tom Lippert. 

The possibilities for the Insti- 
tute in this news item were ap- 
parent. Tom Lippert had estab- 
lished quite a reputation on The 
Iron Age, not only as an editor 
but in assisting the “publisher,” 
and the magazine itself has become 
perhaps the most successful pub- 
lication in the mineral industries 
field. Furthermore, Tom had been a 
member of AIME for fourteen 
years, joining two years after re- 
ceiving his M.S. at Carnegie Tech in 
1932, so was familiar with Institute 
affairs. Within a week after the 
news broke, a tentative agreement 
had been made between the Secre- 
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‘tary and Mr. Lippert for a two-year 
contract, by the end of which time 
it was felt that his ability at im- 
proving the Institute’s journals and 
increasing their net income could 
be proved. The whole story was 
mailed to the 36 Directors of the 
Institute on July 1, after several 
had been personally approached or 
had given their tacit approval by 
telephone. Twenty-nine of the 36 
replied, unanimously approving the 
proposal, and Lippert’s engagement 
was formally ratified by the Board 
at its July 27th meeting. Quick 
action had been necessary because 
other opportunities awaited him. 

Tom’s experience has been prin- 
cipally in the field of The Journal 
of Metals, so his immediate duties 
will be chiefly concerned with the 
editorial and advertising depart- 
ments of that journal, to which a 
major proportion of his salary and 
expenses will be charged. He will, 
however, also supervise the edi- 
torial and advertising activities of 
Mining Engineering. For the time 
being, at least, these two journals 
will take up all of his time, but if 
and when the Petroleum Branch 
wishes to avail itself of his ser- 
vices it is hoped that he can ex- 
tend his interests to that publica- 
tion. He is also nominally for the 
present in charge of all Institute 
book publishing. 

Although this step means an im- 
mediate increase in AIME expenses, 
it is confidently expected by all 
concerned that by a year from now 
a net gain will result, and that edi- 
torially the journals will be even 
more attractive than at present. It 
might also be mentioned that the 
combined salaries of the new Man- 
ager of Publications and the Secre- 
tary are less than were the com- 
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bined salaries of the former Secre- 
tary and of the Assistant Secretary 
(who has now become Secretary) 
so no increase has thus been made 


in Institute salary expenditures in : 


the “top brass” category. 


Naming Committeemen 


In naming chairmen of committees, 
and to some extent in nominating 
men for Directorships in the Insti- 
tute as well, one is faced with two 
alternatives: (1) to name a man 
for another term, if he has done an 
exceptionally good job; or (2) to 
pick an entirely new man. The ad- 
vantages and disadvantages of each 
principle are obvious. We are in- 
clined to favor the second alterna- 
tive, but with this general quali- 
fication—that the man _ selected 
shall already have served a term 
as vice-chairman, or at least as a 
member of the committee, so that 
he can be reasonably familiar with 
what he is supposed to do. Cer- 
tainly we think there is nothing 
more likely to make for dry rot, 
nor to annoy those who are in- 
terested in a committee’s work but 
never receive recognition, than to 
retain the same committee chair- 
man and personnel every year, with 
only an occasional introduction of 
new blood, perhaps when somebody 
dies. 

One of course likes to retain the 
services of a man who has done @ 
job with conspicuous success; it 
perhaps may be regarded as an 
honor to him, and of benefit to the 
Institute, to ask him to serve again, 
but on the other hand, he is prob 
ably a busy man who has a salary 
to earn, and a good and willing 
horse should not be overworked. 

As to the plain committeemen, 
those who never find their names 
on a committee sometimes complain 
that they go entirely unrecognized, 
and that the group seems to be @ 
little clique of insiders. It has been 
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our experience, however, that this 
is not so, but rather that the prac- 
tice of continuing names on a com- 
mittee results from the not un- 
natural human tendency to do 
job the easiest way. Many willing 
and capable men are entirely un- 
known to the person who picks a 
committee. Here is where modesty 
is a fault. If you wish to work on 
a committee, and feel that you can 
contribute something to its work, 
it devolves upon you to let your- 
self be known. The Executive Com- 
mittee or the Chairman of your 
Division will be only too glad to 
know of your willingness to do 
committee work. So will the Secre- 
tary of the Institute. Don’t wait 
for a formal invitation, or remain 
aloof in the hope that your name 
will some time be drawn out of the 
hat—your name probably isn’t in 
the hat at all. 

You haven’t time for committee 
work, anyway, you say? Nonsense. 
That means you haven’t time to 
work with the men engaged in an 
activity similar to yours, to find 
out what they are doing, and what 
others in your field are doing, to 
make personal friends who may in 
a five-minute telephone conversa- 
tion tell you what it would take 
you five days of research to find 
out all by yourself. 

If you are not satisfied with what 
you are getting out of the Insti- 
tute, the solution of your difficulty 
may well be connected with the 
answer to a question that you can 
ask yourself: What am I contribut- 
ing to the Institute? If you reply 
that you pay your dues regularly, 
that is an inadequate answer. 


Two Unions Sign Up 


Faced with the fact that efforts to 
repeal the Taft-Hartley Act have 
been unsuccessful in the present 
session of Congress, the Interna- 
tional Union of Mine, Mill, and 
Smelter Workers and the United 
Steel Workers have decided to sign 
the non-Communist affidavits re- 
quired under the Act in order to 
secure recognition as bargaining 
agents by the National Labor Re- 
lations Board. As to the Steel 
Workers, this may presage action 
through the NLRB in the current 
Wage-pension dispute with the steel 
industry, which is enjoying a two- 
months’ truce expiring Sept. 15. As 
to the IUMMSW, the action seemed 
hecessary in order to protect itself 





against the competition of rival 
unions in the CIO. Heretofore it 
has not had the right to have its 
name appear on NLRB ballots. Not 
only has it been disliked by em- 
ployers who have had to deal with 
it, but has also been torn with in- 
ternal dissension. It is well known, 
or at least it is currently believed, 
that the TUMMSW is directed to a 
considerable extent by Communists 
and fellow traveiers, and whether 
or not any change in its officers is 
planned or not remains to be seen. 
In any case the NLRB and the De- 
partment of Justice might well co- 
operate in a close study of the non- 
Communist uffidavits. 


Free College Educations 


Another step in making it easy to 
get a professional education is re- 
ported from Argentina where tui- 
tion will no longer be charged by 
the National University of Buenos 
Aires. All citizens who can pass 
the entrance examinations have a 
chance for six years’ study at state 
expense. They can become doctors, 
architects, engineers, or select any 
other profession. Six years of study 
will be provided in the schools and 
colleges under the supervision of 
the University, the cost of which 
heretofore has been about $2400. 

In the United States the nearest 
similar type of education is that 
which has been provided by the 
Government under Public Law 346. 
the so-called G. I. Bill. Last year 
close to a million veterans were in 
schools under the terms of this 
act, which gives up to four years’ 
training, depending on the duration 
of their active military service. As 
much as $500 a year is allowed for 
tuition fees, books, and supplies; 
and from $75 to 120 a month for 
subsistence. 

State universities provide an edu- 
cation at nominal tuition fees to 
state residents, and several city 
universities and colleges give free 
or nominal tuition to city residents, 
but we have no Federal university. 

Here in New York State a move- 
ment is on foot to set up a state 
university, and we have been ap- 
proached as to whether or not a 
mining course should be included. 
For years there has been some- 
thing at Albany called the Uni- 
versity of the State of New York 
but it exists in name only so far as 
the popular understanding of the 
term goes. Our reply to the ques- 


Private Enterprise 

Doubtless it’s an old yarn, for it 
came to us via New Zealand and 
Canada, and our eyes and ears 
have not been attuned much in the 
last year to the lighter side of life, 
but for the benefit of those to 
whom it is new, we offer the fol- 
lowing ancedote in somewhat ab- 
breviated form: 

A foreign reporter was trying to 
find out how the working class in 
America felt about our capitalistic 
practices, and among others inter- 
viewed a typical factory workman. 

“What do you think about the 
way the workman fares under the 
American system?” he asked. 
“Why, I think it’s wonderful.” 
“You do? Why?” “Well, in so many 
ways. Just an example: You finish 
a hard day’s work and are wait- 
ing at a near-by corner for a bus 
to take you home. Along comes the 
boss, riding alone in a big car, and 
he stops and asks if he can give 
you a lift. He asks where you live 
and you tell him you live in the 
city about ten miles away. He says 
he will be glad to drive you there, 
that he wants to get your point of 
view and talk over your work, but 
must stop at his house first and 
make an important telephone call. 
You tell him you'll be glad to wait, 
and while he is making his call he 
invites you in for a drink. After 
that is finished he says dinner is 
ready so you might as well stay 
and he will drive you home after- 
ward. After dinner you're sitting 
around the living room chatting 
with the boss, when he says, “It’s 
getting pretty late so you might 
as well stay right here and Ill 
drive you to work in the morning.” 
This seems like a sensible sugges- 
tion, so you agree. 

By this time the reporter’s eye- 
brows were raised in amazement at 
this evidence of American democ- 
racy. “Do you mean to say,” he 
asked, “that this sort of thing ac- 
tually happens under capitalism?” 
“T certainly do,” replied the work- 
man. “But,” persisted the inquirer, 
“did it ever actually happen to 
you?” “No,” admitted the work- 
man, “but it happened to a girl in 
our plant.” 
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Things to Do 


AIME and ASME Hold Joint Fuels Conference at French Lick 


French Lick, Ind., is 
a particularly pleasant 
place in October. Plan 
to be at the French Lick 
Springs Hotel on the 
26th and 27th. In addi- 
tion to the usual induce- 
ments, the 12th annual 
- joint meeting of the 

' Coal Division, AIME, 
and the Fuels Division, 
ASME, will attract hun- 
dreds of engineers in the 
coal and fuel industries. 

The opening session 
will be devoted to a sym- 
posium on the dewatering and drying of coal. You’ll 
want to hear V. F. Parry and E. O. Wagner report 
on their experience in drying fine coal at the Bu- 
reau of Mines experiment station at Golden. F. P. 
Calhoun and E. C. Carris come next with two papers 
dealing specifically with flash drying. The sym- 
posium closes with a paper by J. L. Erisman on 
Coal Drying in Multi-Louvre Dryer. 

Thursday morning will be devoted to a discussion 
of froth flotation of coarse coal particles by R. E. 
Zimmerman and S. C. Sun; a description of the 
laboratory control practiced at the mines of the 
Ayrshire Collieries by J. J. Merle and R. A. Mullins; 
and a paper by T. C. Spicer on the use of ignition 
baffies with single retort stokers. 

Thursday afternoon a trip is planned to the Maid 
Marion strip mine of the Central Indiana Coal Co., 
where visitors will be able to see some of the latest 
earth moving machinery and the operation of a 
coal dryer of R. G. Baughman’s design. Mr. Baugh- 
man, who is general superintendent of preparation 
and construction for Central Indiana, is conducting 





E. R. Price, Chairman, 
Coal Division, AIME 


the trip to the mine, 
some 35 miles from 
French Lick. 

Start making your 
plans now to attend the 
meeting. Registration 
blanks and further par- 
ticulars will be sent to 
members of the two divi- 
sions about six weeks 
before the meeting. 

While the principal 
attraction is presumed 
to be the technical ses- 


. “ : E. R. Kaiser, Chairman, 
sions, experience in the Coal Div., Program Committee 
past affords eloquent 

testimony that those who attend will have a good 
time on the golf course, comfortable porches, and 
in smoke-filled rooms. 


75th Anniversar~ at Colorado Mines 


Ben Parker, president 
of the Colorado School 
of Mines, extends a cor- 
dial invitation to mem- 
bers of the AIME to at- 
tend the School’s 75th 
anniversary of its found- 
ing on Sept. 20 to Oct. 
1. Conferences on Fri- 
day and Saturday will 
include coal mining, geo- 
physics, metallurgy, 
metal mining, geology, 
and several phases of 
the petroleum industry. 

The Industrial Min- 
erals Division of the AIME, is holding a session in 
conjunction with the celebration. 





Ben Parker, President, 
Colorado School of Mines 





How to Get the Most From the Meeting 


ttending a meeting profitably is the hardest 

kind of work; calls for a variety of skills; pays 

good dividends to the successful. The mind must 
go along with the body. 

Every experienced meeting-attender has his own 
ideas on how to get the most out of the event. 
Here are a few from an observer’s handbook. 

Seek new contacts, unfamiliar ideas. A conven- 
tion is a place where people come together for a 
purpose. Shun the people and you miss the pur- 
pose. To return empty-handed from any gathering 
is just as wasteful as to return empty-handed from 
a sales trip. 

Neither pure extroverts nor pure introverts get 
the most out of conventions and meetings. One 
talks so much he doesn’t hear much except the 
sound of his own voice. The other keeps to himself 
and hears nothing he couldn’t read in some pub- 
lication next week. 

Listening closely to speakers is a small part of 
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profit-taking from meetings. You must be trying, 
as well, to analyze, to poke holes in the statements; 
to translate the ideas into terms of your own prob- 
lems. 

Alert listening breeds questions, stimulates addi- 
tional ideas. In discussion, ask those questions, ex- 
press those ideas. A good session at a convention 
should be a sort of intellectual “Hellzapoppin’.” 

Make yourself available for committee activity. 
It often associates you with leaders; makes you im- 
portant to your own organizations; gives invaluable 
experience in getting results through group co- 
operation. When you get back home, finish your 
convention-attending job. If your boss wasn’t smart 
enough to ask for a memorandum about the meet- 
ing, write one anyhow. Fill it with facts, but point 
the meaning of each fact in relation to your com- 
pany and your job. 

Then you are through attending that meeting... 
and you will be glad of it! (Excerpts from “Getting 
Along With Others in Business,” by N. G. Shidle.) 
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Horace M. Albright, president of the 
U. S. Potash Co., has been elected 
chairman of the National Minerals 
Advisory Committee, succeeding 
Donald H. McLaughlin, president of 
the Homestake Mining Co., and nom- 
inee for AIME President in 1950. 


George M. Anderson, former Mis- 
souri School of Mines student, can 
now be reached at the Harbison-Wal- 
ker Refractories Co., Fulton, Mo. 


Robert W. Berkhahn has been em- 
ployed as a metallurgist by the 
American Smelting and Refining Co. 
in El Paso, Texas. 


T. P. (Josh) Billings has become 
consulting mining engineer for the 
U. 8. Smelting Refining and Mining 
Co. Arch G. Kirkland succeeds him 
as manager of Western mines. Mr. 
Billings started his mining career 
in 1903 at Birmingham where he 
had charge of Tintic and Bingham 
operations of the Bingham Mines 
Co. In January 1929 he joined the 
U. S. Smelting organization as as- 
sistant to the manager of mines. 
Mr. Billings was given the position 
of manager of Utah mines in 1934 
and in 1936 was advanced to assist- 
ant general manager of mines. He 
has been manager of Western mines 
since 1943. 

Mr. Kirkland is a graduate of 
Queens University at Kingston, Ont. 
He was manager of Mic Mac Mines, 
Ltd., a subsidiary of the U. S. 
Smelting, for six years previous to 
his coming to Salt Lake City as 
assistant manager of western mines 
in February 1947 which followed 
the company’s sale of the Mic Mac 
interest. In January 1949 he was 
made assistant manager of Western 
mines. Mr. Kirkland had been em- 
ployed by the Hollinger Gold mines 
and Hard Rock Gold mines, both in 
Canada, before his Mic Mac position. 


Louis S. Cates expected to go to 
Africa on July 31 and will be back 
some time in October. 


Nicholas Chlumecky graduated last 
spring in mining engineering at the 
University of British Columbia, and 
is now with the Britannia Mining 
and Smelting Co., Britannia Beach, 
B. C. 


Norman Cleaveland, formerly of 
Berkeley, Calif., has gone to Kuala 
Lumpur, Malaya, as manager of the 
Pacific Tin Consolidated Corp. 





a ee nd Everette De 
a. stroll in W. . 


Clyde 

Golyer out for 
Our reporter notes “at least two 
dents of AIME are able to 


perpubicheta.” 


Ward Carithers, who had been work- 
ing for the Chelan division of the 
Howe Sound Co. in Holden, Wash., 
is currently mining geologist for the 
Calera Mining Co., Forney, Idaho. 


Jack Christie has been made assist- 
ant underground manager of the 
N’Kana mine of the Rhokana 
Corp., Kitwe, N. Rhodesia. He 
started his mining career at the 
N’Kana mine fifteen years ago, with 
unbroken service. Last spring he 
visited the Witwatersrand gold 
mines and the Premier diamond 
mine, studying now mining methods. 


John J. Collins, geologist with the 
U. S. Geological Survey, has taken 
up residence in Washington, D. C., 
at 2121 Virginia Ave., N.W. He has 
been assigned to the mineral re- 
sources section of the Survey, his 
project being an estimation of the 
resources and exploration possibili- 
ties for copper in the United States. 


S. G. Lasky is chief of the newly 
created mineral resources section. 


R. P. Connett, formerly with the 
Fredericktown Lead Co.’s Valle 
mines in Missouri, is now with the 
United States Gypsum Co. at Ala- 
baster, Mich. 


Forbes B. Cronk, after 44 years of 
continuous service, retired as gen- 
eral mining engineer of the Oliver 
Iron Mining Co. on July 1. He 
started work for Oliver as a mining 
engineer on the Mesabi, earning 
recognition of his capabilities that 


Personals 


resulted in his becoming chief engi- 
neer of the Coleraine district in 1910. 
After correlating exploration and 
mining developments, he was trans- 
ferred to Duluth headquarters as 
second assistant general mining en- 
gineer. His appointment as general 
mining engineer came in. 1945. Mr. 
Cronk will continue with the Com- 
pany in an advisory capacity. 


H. W. deVriendt, who was a director 
of the Billiton tin smelter at Arnhem 
and an adviser of Billiton, has be- 
come general director of S. A. Belgo- 
chimie, Ghent, Belgium. 


W. G. Donaldson has returned from 
Honduras after developing and 
equipping the San Andres Mine, a 
gold property owned by the New 
Idria Honduras Mining Co. in the 
western part of the country. The 
cyanide plant has a capacity of 250 
tons per day and went into produc- 
tion last October. Mr. Donaldson 
now resides at 50 Alta Rd., Berkeley, 
Calif. 


Tell Ertl is now a mining engineer 
with the Union Oil Co. of California, 
at Rifle, Colorado. 


E. W. Felegy is now an assistant 
supervising engineer for District F, 
Safety Branch, Bureau of Mines in 
Duluth. His home address is 4842 
London Rd., Duluth 4, Minn. 


William T. Folwell is now mining 
engineer for the Hecla Mining Co., 
Burke, Idaho. 


Glenn H. Fritz left the States in 
June for Calcutta, India, where he 
will represent the Joy Mfg. Co. Mr. 
Fritz joined the Company last fall, 
and underwent a period of intensive 
training in the application of Joy 
equipment to mining and tunnelling 
operations. Prior to joining Joy, he 
had been assistant engineer with 
Anaconda, training men for survey- 
ing and operating work at Butte. 
Mr. Fritz is no stranger to the Far 
East, having served with the USAF 
there during the recent war. Mrs. 
Fritz accompanied her husband to 
India, and they can be reached c/o 
Volkart Bros., Inc., 8 Netaji, Subhas 
Rd., Calcutta. 


Louis Gence has resigned as man- 
ager of the Jean Felli Mica Mines, 
Bekily, Sud Madagascar, and is now 
connected with the Societe des Min- 
erais de la Grande Ile as mine super- 
intendent of their Ambatoabo mine 
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about forty miles northwest of Fort 
Dauphin, Madagascar. 

John Griffen, coal preparation engi- 
neer with the Pittsburgh office of 
the McNally Pittsburgh Mfg. Corp., 
sailed on the Queen Elizabeth on 
July 15 for a two month inspection 
tour of European coal cleaning 
plants. He’ll visit with government 





SEPTEMBER 


12 Mid-Continent Section, AIME . 
14 El Paso Metals Section, AIME. 


15-16 Magnesium Association, Hotel 
Statler, Detroit. 

16 Section, AIME. 

20 Sal Coat Section, AIME. 

20 Washington, D. C., Section, AIME. 

21 Southwest Texas Section, AlME. 

26 Alaska Section, AIME. 

27 Montana Section, AIME. 

29 American Iron and Steel Insti- 
tute, Hotel Statler, Buffalo. 
25-28 American Mining Congress, 

Metal Mining Convention, Hotel 
Davenport, Spokane, Wash. 
25-28 Mid-year Meeting, AIME, Neil 

House, Columbus, Ohio. 

29-30 ASME, fall meeting, Erie, Pa. 
29-Oct. | Colorado School of Mines, 
75th anniversary celebration. 
Sept. 30-Oct. | Southern Ohio Section 
of Open Hearth Committee, 
AIME, fall meeting, Deshler-Wal- 

lick Hotel, Columbus. 


OCTOBER 

3-4 National Assn. of Corrosion En- 
gineers, Adolphus Hotel, Dallas, 
Texas. 

3-6 Assn. of Iron and Steel Engineers, 
William Penn Hotel, Pittsburgh. 

5-7 Petroleum Branch, AIME, fall 
meeting, Plaza Hotel, San An- 
tonio, Texas. 

6 American Iron and Steel Insti- 
tute, Drake Hotel, Chicago. 
10-14 American Society for Testing 
Materials, Fairmont Hotel, San 

Francisco. 

13-14 Texas Mid-Continent Oil and 
Gas Association, annual meeting, 
Rice Hotel, Houston. 

14 Eastern Section, Open Hearth 
Committee, Iron and Steel Divi- 
sion, annual all-day fall meeting, 
Werwick Hotel, Philadelphia. 

14 Southwestern Section, Open 
Hearth Committee, Iron and 
Steel Division, Kansas City, Mo. 

17-19 Institute of Metals Division, 
AIME, fall meeting, Allerton 
Hotel, Cleveland. 

17-21 National Metal Congress and 
National Metal Exposition, Pub- 
lic Auditorium, Cleveland, Ohio. 

17-21 American Society for Metals, 
annual meeting, Cleveland, Ohio. 

17-21 American Welding Society, an- 
nual meeting, Cleveland, Ohio. 

17-23 AIEE, 1949 Mid-West meeting, 
Netherland Plaza, Cincinnati. 

19-20 Society for Non-Destructive 
Testing, Cleveland, Ohio. 

20-21 Petroleum Branch, AIME, Elks 
Club, Los Angeles. 





——Calendar of Coming Meetings 


and private coal preparation special- 
ists in England, France, Belgium, 
and the Netherlands. 


George C. Heikes, formerly with the 
Kennecott Copper Corp., has gone 
to Athens, Greece, with the ECA. 
His address is ECA, Athens, APO 
206, care of Postmaster, New York 
City. 





24-28 Thirty-seventh National Safety 
Congress and Exposition, Chi- 


cago. 
26-27 Joint Fuels Conference, ASME- 
Springs Hotel, 


burgh Section, AIME, annual fall 
meeting, William Penn Hotel, 


Pittsburgh. 
28-29 ECPD, annual meeting, Edge- 
water Beach Hotel, Chicago. 


NOVEMBER 

1-5 Pacific Chemical Exposition, Cali- 
fornia Section, American Chemi- 
cal Society, San Francisco Civic 
Auditorium. 

2-4 American Society of Civil Engi- 
neers, fall meeting, Washington, 


7-10 AIChE, annual meeting, Pitts- 
burgh, Pa 

7-12 International congress on tunnel 
driving in rock formation, organ- 
ized by the Societe de |'Industrie 
Minerale. Information on meet- 
ing available from French Mining 
Mission, 1322 18th St., N. W., 
Washington, D. C. 

9-11 Industrial Minerals Division, 
AIME, Tampa, Fla. 

10-14 ASTM, first Pacific area na- 
tional meeting, San Francisco, 
Calif. 

12-14 Geological Society of America, 
annual meeting, Hotel Cortez, 
EI Paso. 

14 Arizona Section, AIME, annual 
meeting, Pioneer Hotel, Tucson, 


riz. 
16-18 Industrial Hygiene Foundation, 
14th annual meeting, Mellon In- 
stitute, Pittsburgh. 


DECEMBER 

7 American Mining Congress, An- 
nual Business Meeting, New 
York City. 

8-10 Seventh Annual Conference, 
Electric Furnace Steel Commit- 
tee, Iron and Steel Division, 
AIME, Hotel William Penn, Pitts- 
burgh. 


JANUARY 1950 


18-20 American Society of Civil Engi- 
neers, annual meeting, New York. 
30 AlIEE, winter meeting, New York. 


FEBRUARY 1950 
10 Southwestern Section, Open 
Hearth Steel Committee, Iron 
and Steel Division, St. Louis, Mo. 
12-16 Annual Meeting, AIME, Statler 
( ee Hotel, New York 
City. 
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Samuel B. Kanowitz is eastern dis- 
trict manager of the Raymond pul- 
verizer division of the Combustion 
Engineering Co., 200 Madison Ave., 
New York City. 

Leon D. Keller resigned as chemist 
with the Sullivan Mining Co., Kel- 
logg, Idaho, in March to accept a 
post as metallurgical engineer with 
The Dorr Co. He is engaged at 
present in doing heavy chemical and 
metallurgical research at the West- 
port mill of the Company. 


Sherwin F. Kelly has been made 
chairman of the Geophysics Com- 
mittee of the Canadian Institute of 
Mining and Metallurgy for the com- 
ing year. 

George A. Kiersch is currently em- 
ployed as engineering geologist by 
the Sacramento District, U. S. 
Corps of Engineers since resigning 
from the faculty of the Montana 
School of Mines. Dr. Kiersch spent 
over a year doing geological re- 
search connected with underground 
construction, and at present is res- 
ident geologist, Fclsom Dam, where 
a large exploration program is un- 
derway. He resides at 4011 Berk- 
shire Ave., Sacramento 17, Calif. 


Paul P. Kraai is working for Bech- 
tel Bros. Construction Co. at South 
Fork, Calif. His mailing address 
is Yosemite Forks, Oakhurst. He 
was working in the department of 
mining and metallurgy of the Twin- 
ing Laboratories at Fresno. 


Arnold B. Landstrom, mill super- 
intendent for the Isle Royale Copper 
Co. until the firm ceased mining op- 
erations, has become associated with 
the research department of the Cal- 
umet & Hecla Consolidated Copper 
Co. 

Thomas E. Luebben, research engi- 
neer with the Hegeler Zinc Co., Dan- 
ville, Ill, was formerly with the 
Chicago-Harrisburg Coal Co. 


Louis C. McCabe, former coal branch 
chief in the Bureau of Mines and for 
the last two years director of the 
Los Angeles, Calif., Air Pollution 
Control District, rejoined the Bu- 
reau on July 5 as chief of air and 
stream pollution prevention re- 
search. He will supervise work in 
this field and will assist the mineral 
industries in improving methods and 
devices designed to prevent the emis- 
sion of harmful substances from 
mines, mills, smelters, and other in- 
stallations. He will also serve as 
assistant chief of the fuels and ex- 
plosives division under A. C. Field- 
ner, chief of the division. While on 
the West Coast Dr. McCabe was 
largely responsible for the progress 
recently made in developing ways 
and installing equipment designed to 
control hazardous air conditions 
around Los Angeles. 
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Hugh McKinstry is now serving as 
first vice-president of the Society of 
Economic Geologists. He is one of 
eleven AIME Members now direct- 
ing the Society. The others are: 
Olaf N. Rove, Secretary; J. T. Singe- 
wald, Jr., treasurer; and Councilors 
Ernest F. Bean; Gilbert H. Cady; 
Carlton D. Hulin; Donald Davidson; 


Arnold H. Miller, consulting engineer 
with offices in New York City, has 
been appointed by the board of di- 
rectors as consulting engineer for 
the newly formed Cia. Minera Real 
de Plomosas, S.A. de C. V. Mr. Miller 
is at present in Sinaloa, Mexico, on 
work for the Company. 


James J. Naughten is now employed 
as an assistant engineer with the 


engineering department of the Ana- 
conda Copper Mining Co. 


Earl K. Nixon took a three month 
leave of absence from the Kansas 
State Geological Survey during the 
summer to go to: Alaska and the 
Yukon on private consulting work, 
evaluating mineral deposits of vari- 
ous kinds. 


John C. Nixon received the degree 
of Doctor of Philosophy in metal- 
lurgy from the University of Utah 
last June for research on the theory 
of flotation. He is working at pres- 
ent for the Climax Molybdenum Co. 
in Climax, Colo., and hopes to return 
to his home in Australia before the 
end of the year. 


Peter B. Nalle, after receiving his 
M.S. degree in mining from Colum- 
bia in January, started work for the 
St. Joseph Lead Co. at Bonne Terre. 


Charles A. O’Connell is now under- 
ground manager, having been pro- 
moted from mine engineer, for Muf- 
ulira Copper Mines, Mufulira, North- 
ern Rhodesia, S. Africa. 


Edward B. Olds is addressed at the 
Bunker Hill & Sullivan Mining and 
Concentrating Co., Kellogg, Idaho. 
He had been with Consolidated 
Coppermines Corp. 


T. A. O’Hara has changed his ad- 
dress from Bissett, Man., where he 
was employed by San Antonio Gold 
Mines, to Flin Flon, Man. He is now 
employed as mining engineer by the 
Hudson Bay Mining and Smelting 
Co. with work as assistant to the 
testing and ventilation engineers. He 
has been testing and reporting on 
the performance of the low carbon 
nickel alloys drill steel which the 
Company hopes will replace the pres- 
ent high carbon alloy drill steel in 
current use. 


A. A. Parish, formerly with Aus- 
tralian Iron and Steel Ltd., has be- 


come works manager for Southern 
Portland Cement Ltd., limestone 


quarrying and cement manufactur- 
ing, Moss Vale, N.S.W., Australia. 


D. W. Phillips has been appointed 
to the chair of mining at the New 
South Wales University of Tech- 
nology, Broadway, Sydney, Aus- 


Robert N. Pursel, after leaving 
military service in 1946, returned to 
Venezuela with the Texas Petroleum 
Co. where he was on the engineering 
staff. On June 16 he left for the 
Middle East for engineering work 
on the Trans Arabia Pipeline Com- 
pany’s pipe line from Saudi Arabia 
to the Mediterranean Sea. His new 
address is in care of the Company, 
P. O. 1848, Beirut, Lebanon. 


tt 
Francis P. Williams, Jr. 


Francis P. Williams, Jr., who gradu- 
ated from Tri-State College last 
March with a degree in chemical en- 
gineering, is now employed as a 
chemist with the experimental di- 
vision, Wéstern Precipitation Corp.., 
1016 W. 9th St., Los Angeles, Calif. 
Before completing his college work, 
Mr. Williams had served for two 
years with the Navy in the Pacific. 
and prior to that, was with the Ne- 
vada-Massachusetts Co. 


Thomas A. A. Quarm is no longer 
employed by the Frontino Gold 
Mines, Ltd., Antioquia, Colombia, 
where he was shift boss in charge 
of smelting. He is now with the 
Cerro de Pasco Copper Corp. as as- 
sistant research metallurgist. He 
receives mail at the Hotel Junin, 
La Oroya, Lima, Peru. 


John G. Reilly has resigned his post 
as general manager of the Bayard 
department of the U. S. Smelting 
Refining and Mining Co. to become 
a consultant. He'will continue to re- 
side at 407 College Avenue, Silver 
City, N. Mex. 


H. A. Quinn has returned from West 
Africa and resumed his former post 
on the geological staff of Norman 
W. Byrne, consulting mining engi- 
neer, at Yellowknife, N.W.T. 
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returned to Chile after spending a 
four month vacation with his family. 


John A. Riddle, after graduation 
from the Colorado School of Mines 
in May, took the job of an engineer- 
ing trainee with the Oliver Iron 
Mining Co., Coleraine, Minn. 


John A. Riley was named president 
of the Colombian Development 
Corp., New York City, at the con- 
cern’s May board meeting. 


Vernon J. Rogers, formerly at Wash- 
ington State College, is now field 
assistant with the U. S. Geological 
Survey and receives his mail 
at General Delivery, Bozeman, Mont. 


Robert L. Root completed the 
course in mining geology at the 
Missouri School of Mines and Metal- 
lurgy in January and is now work- 
ing as assistant engineer and geolo- 
gist for the International Smelting 
and Refining Co. 

John W. F. Rudnicki received a B.S. 
degree in mining engineering in 
1948 from Lehigh and a B.S. in 
civil engineering from the same 
university this February. His pres- 
ent post is field engineer in the 
Chesapeake and Ohio Railway coal 
development department in Hunting- 
ton, W. Va. 


Carl F. Schaber is now with the 
Mackenzie Engineering Co., 8 Dake 
St.,Manchester Square, London W-1, 
as resident engineer in charge of 
building the new 500,000 ton steel 
plant in Yugoslavia. He had been 
a member of the staff of H. A. 
Brassert & Co. His permanent ad- 
dress remains at 500 S. Tin Ave., 
Deming, N. Mex. 


Edward A. Sawitzke is now an engi- 
neer with the BE. J. Longyear Co., 
Minneapolis, Minn., having left his 
post as secretary and vice-president 
of the Diamond Drilling Co. In his 
new job, he’s working on the Fried- 
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ensville shaft in Friedensville, Pa. 
Letters reach him at Box 54, Center 
Valley, Pa. 


A. H. Shoemaker, general manager 
of the Triumph Mining Co., was 
elected president of the Idaho Mining 
Ass’n at its annual meeting in June. 
At the same time Henry L. Day, 
president and general manager of 
Day Mines, Inc., was elected vice- 
president of the Association, and 
Harry W. Marsh of Boise was re- 
elected secretary. Harry D. Bailey 
of Stibnite, resident manager of the 
Bradley Mining Co., and J. C. Kieffer 
of Kellogg, manager of the Spokane- 
Idaho Mining Co., will serve as two 
of the four directors elected for the 
forthcoming year. 


E. Nelson Strang, who graduated in 
June from Lafayette College, and 
who was president of the John Mar- 
kle Society at that school, is now a 
mine inspector for the Stonega Coal 
and Coke Co. in Big Stone Gap, Va. 
Mr. Strang was a transitman for the 
mine from 1938 to 1942, and during 
his summer vacations in 1946, °47 
and ’48. 


When the First Pan American En- 
gineering Congress met in Rio de 
Janeiro from July 15 to 24th, there 
were fourteen AIME Members there 
to present technical papers. Those 
who attended were: 


T. G. MacKenzie, who collaborated 
on a@ paper on the economics of 
power development in Latin Amer- 
ica; Richard J. Lund, who presented 
his paper on “Stockpiling in the U. 
S.—Past, Present and Future” 
(which appeared in the August issue 
of ME); Sherwin F. Kelly, who 
spoke on geophysical methods ap- 
plied to exploration for ground water 
supplies; J. H. Evans, “Geophysical 
Explorations for Mineral Deposits’; 
H. W. Straley, III, “Copper Deposits 
of the Western Hemisphere”; R. L. 
Anderson, “Trends in Mechanical 
Leading and Strip Mining of Bitu- 
minous Coal’; W. A. Leech, Jr., “By- 
Product Coking”; Richard M. Foose, 
“Photogeology—A Tool for Minera! 
Development”; A. M. Bateman, 
“America’s Stake in the Mineral Re- 
sources of the World” (which ap- 
peared in the July issue of ME); J. 
M. Wolfe and Fred T. Agthe, ‘““Mod- 
ern Portland Cement Practice’; 
Harry H. Power, “Petroleum Engi- 
neering Education and the Quantita- 
tive Approach”; John A. Ruppert, 
dr., and Jehn E. Conley, “Develop- 
ments in the Manufacture of Light- 
weight Aggregates”; and Carl W. 
Westphal, “Modern Mechanical 
Methods in the Chemical and Proc- 
essing Industries.” 





George M. Potter 


George M. Potter has completed his 
one year assignment with the For- 
eign Minerals Branch of the Bureau 
of Mines in Mexico and has returned 
to the Salt Lake City branch of the 
metallurgical division. His new ad- 
dress is Bureau of Mines, 1600 E. 
First S. St., Salt Lake City 1. 


Herbert C. Schweitzer is with the 
Molybdenite Corp. of Canada, La 
Corne, Val D’or, Que. He was pre- 
viously employed by the Associated 
Metals and Minerals Corp. 


Robert H. Shepard graduated in 
June from Brooklyn College with a 
B.S. degree in geology. He is em- 
ployed at present in the mineral 
classification branch, conservation 
division, of the U. S. Geological Sur- 
vey. He can be addressed care of 
the Survey, P. O. Box 997, Roswell, 
N. Mex. 


Robert L. Swain became assistant 
chief mine engineer of the Braden 
Copper Co., Rancagua, Chile, and 
can be reached at the mine staff 
house, care of the Company. He 
had been with the Consolidated 
Coppermines Corp. 


John S. Sumner, who recently grad- 
uated from the University of Minne- 
sota with a B.S. degree in geology 
and physics, is now working as an 
assistant geologist with the Cleve- 
land-Cliffs Iron Co., Ishpeming, 
Mich. 


H. A. Toelle, Jr., can be reached in 
care of the Braden Copper Co., Ran- 
cagua, Chile. He had been addressed 
at Michigan College of Mining and 
Technology. 


Paul M. Tyler is now in Europe 
studying ECA activities as part of 
his new position as minerais consul- 
tant for the Joint Congressional 
Committee on Foreign Economic Co- 
operation. He expects to visit sev- 
eral projects in the Near East and 
Africa, and then return to Washing- 
ton in the fall. 
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William Huff Wagner, consulting en- 
gineer, is now secretary of the new 
Cammittee on Engineers in Civil Ser- 
vice of the Engineers Joint Council. 
The five-man Committee is composed 
of representatives from ASCE, 
ASChE, ASME, AIEE, and AIME, 
represented by Mr. Wagner. Its 
function is to maintain close liaison 
with the U. S. Civil Service Com- 
mission and other Federal agencies, 
in order to provide closer coopera- 
tion between the government and 
the 100,000 members of the four 
Founder Societies and the AIChE. 
Questions such as those of job stand- 
ards and qualifications of govern- 
ment-employed engineers will form 
an important part of the Commit- 
tee’s work. Present headquarters 
are in the Washington offices of the 
ASCE. 


Louis Ware, president of the Inter- 
national Minerals and Chemical 
Corp., sailed for Europe on July 12th 
for a two month business trip, with 
the object of studying economic con- 
ditions on the Continent and inspect- 
ing French and German potash 
mines in which his company has in- 
terests. Accompanied by Mrs. Ware, 
Mr. Ware visited European agents 
and customers of the Company. 


Woodrow W. West has been ap- 
pointed chief sales engineer for the 
Pennsylvania Crusher Company’s di- 
vision of bath iron works in Phila- 
delphia. Mr. West has been with the 
company for seven years, working 
up through engineering, testing, 
shop inspection, and sales. He had 
a part in engineering and designing 
the Reversible impactor, a device 
which has begun to replace the 
standard type hammermill in the 
cement and stone industries. Mr. 
West has studied engineering at 
both Indiana Technical College and 
Temple University. 


G. M. Wiles has been appointed divi- 
sion manager of the St. Louis smelt- 
ing and refining division of the Na- 
tional Lead Co., and A. R. Reiser has 
been named as his assistant. At the 
same time, two other executive 
changes have made H. A. Krueger 
plant manager of the Tri-State op- 
erations of the division, and A. J. 
Yahn plant manager of the division’s 
Frederickstown operation. Other 
changes in the Company now find 
Frank R. Milliken serving as assist- 
ant manager of National Lead’s Ti- 
tanium Division, with headquarters 
in New York; George W. Wunder 
succeeding Mr. Milliken as manager 
of the MacIntyre development in 
Tahawus, N. Y.; and Paul W. Allen 
becoming assistant plant manager at 
that site. 


J. H. Williams is now a fuel engi- 
neer on the staff of the Fairmont 
Coal Bureau. During the early years 
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of his career he was closely con- 
nected with the bituminous coal in- 
dustry as a test engineer in Cleve- 
land, and during the war engineered 
and Operated several Ordnance Di- 
vision, plants. He has been a con- 
sulting engineer in the power field 
since that time. 


Sidney E. Worthen is now a sectional 
engineer for Patino Mines and En- 
terprises Cons., and can be reached 
at Liallagua, Bolivia, S.A. 


—In the Metals Branch— 


Robert K. Allen and Alvin H. Kas- 
berg, both seniors in the department 
of metallurgy at the University of 
Wisconsin, took top honors in this 
year’s James F. Lincoln Arc Welding 
Foundation undergraduate awards, 
with their paper entitled “A Study 
of the Welding Characteristics of 
Aluminum Bronze Electrodes.” The 
award, made on July 9, was $1,000, 
and, in addition, an equal amount 
was presented to the University to 
2stablish four annual scholarships of 
$250, to be known as the Robert K. 
Allen, Alvin H. Kasberg-Lincoln 
Foundation Scholarship. The award 
formed part of scholarships totalling 
$6750 presented to three schools, and 
to 77 undergraduates in 47 engineer- 
ing schools, which prizes are de- 
signed to stimulate engineering un- 
dergraduates to aid in the develop- 
ment of the science of arc welding. 


George Allison is working at Dumas, 
Texas, as plant metallurgist for the 
American Zinc Co. of Illinois. 


J. K. L. Andersen since June 1 has 
been employed as assistant to the 
director of A/S Bremanger Kraftsel- 
skap, a pig iron plant, boks 524, Ber- 
gen, Norway. 


Edward L. AuBuchon, since his grad- 
uation from the Missouri School of 
Mines last May, has taken the job 
of open-hearth metallurgist with the 
Wisconsin Steel Works, Chicago. His 
address is 10232 S. Ave. J, Chi- 
cago 17. 


Edgar C. Bain, vice-president of the 
Carnegie-Illinois Steél Co., will re- 
ceive the 1949 Gold Medal of the 
American Society for Metals at the 
annual dinner of the Society on Oct. 
20 at the Hotel Statler, Cleveland. 
Dr. Bain receives this, one of the 
highest honors made available in the 
metals industry, in recognition of 
his great versatility in applying sci- 
ence to the metal industry. 


George M. Baumann has been made 
purchasing agent and assistant to 
the plant manager of the Whiting 
plant, Federated Metals Division, 
American Smelting and Refining Co. 
Associated with Federated Metals 
since 1936, he has served in various 


capacities in various plants in the 
States and in Mexico. For the past 
three years he had been assistant to 
the general manager of scrap pur- 
chases at the Company’s headquar- 
ters in New York City. 


J. H. Bechtold is research meta!lur- 
gist for the Westinghouse Research 
Laboratories at East Pittsburgh, Pa. 
His address is 5801 Aylesboro Ave., 
Pittsburgh 17. 


George A. Bivens, having graduated 
from the University of Michigan, is 
a junior engineer with the Worthing- 
ton Pump and Machinery Corp., Har- 
rison, N. J. 


John B. Campbell is associate editor 
of Materials and Methods, Reinhold 
Publishing Corp., 330 W. 42nd St., 
New York City 18. 


Kenneth L. M. Dodd is now manag- 
ing the Vancouver office of Canadian 
Allis-Chalmers, Ltd. He was for- 
merly a field engineer with the Den- 
ver Equipment Co. 





Harley S. Van Fleet 


Harley 8S. Van Fieet has been ap- 
pointed manager of Atlantic divi- 
sion research for the American Can 
Co., with headquarters in New York 
City. He was formerly chief of the 
container research section at the 
Company’s general research labora- 
tory. 

John F. Elliott is now with the re- 
search laboratories of the U. S. Steel 
Corp. in Kearny, N. J. Mr. Elliott 
took his Sc.D. degree in metallurgy 
from MIT in June, having written 
his doctor’s thesis on “The Thermo- 
dynamic Properties of Liquid Metal- 
lic Solutions.” 


George Enzian became assistant 
manager of metallurgical research 
of the Jones & Laughlin Steel Corp., 
Pittsburgh, on May 1. He is secre- 
tary of the Pittsburgh Section, 
AIME, as well as being active in 
the Pittsburgh Local Section of the 
Open Hearth Committee. 


© 
Cal Zapfte 


Carl A. Zapffe and Miss M. E. Has- 
lem have been awarded a Certificate 
of Honorable Mention by the Wire 
Association for presenting the out- 
standing paper in the ferrous divi- 
sion of that industry in 1948. The 
paper described the discovery that 
hydrogen gas is absorbed by certain 
steels from inhibited pickling solu- 
tions in quantities as great as from 
uninhibited acids, causing important 
damage which has previously been 
blamed on other factors. Dr. Zapffe 
and Miss Haslem will receive the 
award at the annual banquet of the 
Wire Assn. in Chicago on Oct. 19. 


Arthur E. Focke, research metallur- 
gist for the Diamond Chain Co., In- 
dianapolis, has been nominated to 
serve for one year beginning next 
fall as president of the American 
Society for Metals. Elmer Gam- 
meter, chief metallurgist for Globe 
Steel Tubes Co. of Milwaukee, has 
been nominated to the board of 
trustees for a two-year term. Dr. 
Focke is a graduate of Ohio State 
University, where he also received 
his M.S. and Ph.D. degrees. Prior 
to his Diamond Chain affiliation, 
which began in 1930, he had been 
special metallurgist for General 
Electric Co. and chief engineer for 
P. R. Mallory Co. Mr. Gammeter, 
an employee of Glove Steel Tubes 
since 1943, had previously been man- 
ager of the stainless steel bureau, 
metallurgical division, Carnegie-Illi- 
nois Steel Corp. in Chicago, which 
followed six years as metaillurgist 
for Edison General Electric Appli- 
ance Co. 


O. B. J. Fraser, of the International 
Nickel Co. in New York, has been 
named president of the American 
Welding Society for the coming year. 


Norman ©. Jensen is an engineer 
with Consolidated Builders, Inc., at 
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the Detroit Dam. His new address 
is Box 515, Mill City, Oreg. 


David W. Levinson has been ap- 
pointed an instructor in the depart- 
ment of metallurgical engineering 
at Illinois Institute of Technology in 
Chicago. Mr. Levinson, who assumed 
his new duties on Sept. 1, took his 
master’s degree at Tech last June, 
and received his bachelor’s degree in 
February of last year. He will work 
under Otto Zmeskal, director of the 
department at the school. 


S. C. Massari has been awarded the 
John H. Whiting Gold Medal of the 
American Foundrymen’s Society, for 
“outstanding cuntributions in the 
field of ferrous metallurgy, molding 
and foundry practice and service to 
the wartime foundry industry with 
the Chicago Ordnance District.” Mr. 
Massari is technical director of the 
AF'S and was for 18 years research 
metallurgist for the Association of 
Chilled Car Wheel Mfrs. 


Donald J. McMaster is a trainee in 
the remelt division of the Perma- 
nente Metals Corp. at Trentwood, 
Wash. His address there is N4501 
Bannon Ct. 


Ralph W. Preston, Jr., is now em- 
ployed by the Timken Roller Bearing 
Co. as a metallurgist trainee. He 
can be reached at the YMCA, 405 
2nd St., N.W., Canton 2, Ohio. 


Raymond A. Quadt has been ap- 
pointed director of aluminum de- 
velopment for the Federated Metals 
Division of the American Smelting 
and Refining Co. in Detroit. Mr. 
Quadt, who was formerly assistant 
manager of the firm’s general alumi- 
num department, will continue his 
extensive aluminum research in his 
new position-— which research has 
already led to the development of 
Tenzaloy. 

Gilbert Soler, of the Iron and Steel 
Division, AIME, is now vice-presi- 
dent of manufacturing operations 
for Atlas Steels, Ltd., Welland, Ont., 
Canada. He was formerly works 
manager for the Company. 

J. ©. Warner, dean of graduate 
studies and head of the chemistry 
department at Carnegie Institute of 
Technology, has been named presi- 
dent-elect of Carnegie Institute. He 
will fill a newly created office of 
vice-president until his inauguration 
after the present president retires on 
July 1, 1950. Dr. Warner’s election 
climaxes 23 years of outstanding ser- 
vice on the Carnegie faculty. Start- 
ing out as an instructor in chemistry 
in 1926, he advanced up the aca- 
demic ranks to become professor of 
chemistry and head of that depart- 
ment in 1938 and dean of graduate 
studies in 1945. On a two-year war 


leave from the campus, as one of 
the nation-wide team of scientists 
which turned out the atomic bomb, 
he directed and co-ordinated re- 
search in the laboratories at the 
Universities of California and Chi- 
cago, Iowa State, MIT, and at Los 
Alamos, in highly confidential work 
on the purification of plutonium. 


—In Petroleum Circles — 


R. C. “Bob” Chenoweth has become 
manager of machinery sales for the 
Republic Supply Co. with headquar- 
ters in Houston. He has been en- 
gaged in the sales of machinery to 





R. C. Chenoweth 


the oil industry since 1929, at which 
time he started selling pumps in the 
Mid-Continent territory following 
graduation in mechanical engineer- 
ing from Purdue. Since 1939 he has 
been located in Houston and has rep- 
resented several of the large ma- 
chinery accounts in the Gulf Coast 
and Mexico areas. 

Rodney R. Adams has finished his 
schooling at the University of New 
Hampshire and is working for the 
Seismograph Service Corp. of Tulsa. 
Ralph F. Atkinson is a junior engi- 
neer in the production department of 
the British American Oil Co. in Ed- 
monton, Alta. 

James R. Cameron has joined the re- 
search staff of Battelle Memorial In- 
stitute, Columbus, Ohio, where he 
is doing research in nonferrous 
metallurgy. An Ohio State graduate, 
he was associated with the Stanolind 
Oil and Gas Co. in Gorham, Kans., 
before taking this job. 

John M. Cooper is assistant manag- 
ing director of the Kuwait Oil Co. 
with offices at 1 Great Cumberland 
Place, London W1, England. He had 
been with the Gulf Oil Corp. in 
Houston. 

W. F. Dalton, who was chief engi- 
neer of the Hunt Oil Co., is now 
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president of the Placid Oil Co., 
Shreveport, La. 

Donald M. Davidson has been elected 
vice-president of the E. J. Longyear 
Co., Minneapolis, diamond drill con- 
tractors and manufacturers. 
Thornton Davis, president of the 
Linda Petroleum Co., San Antonio 
5, Texas, was formerly vice-president 
and manager of the Peerless Oil and 
Gas Co. 

Everette L. De Golyer received an 
honorary degree of Doctor of Engi- 
neering at Princeton University’s 
202nd annual commencement on 
June 14. The citation characterized 
him as “a geologist and oil producer 
whose international reputation in the 
field of petroleum engineering is un- 
excelied,” as well as “a prospector 
in the discovery of human abilities.” 
Elmer L. DeMaris is supervisor of 
exploration for the General Petrol- 
eum Corp., Box 2122, Terminal An- 
nex, Los Angeles 54, Calif. 

E. G. Dobson has been transferred 
to the post of chief petroleum engi- 
neer of the Texas Petroleum Co., 
Caracas, Venezuela. He had been in 
Bogota, Colombia. 

William F. Ellis is assistant petro- 
leum engineer with the Union Pro- 
ducing Co., P. O. Box 872, Vivian, La. 
Glen E. Emmett, having graduated 
from Texas Technological College, 
has taken the job of engineer rev- 
enue agent with the Bureau of In- 
ternal Revenue. His new address is 
2159 Lovedale Ave., Dallas 9, Texas. 
L. W. Fagg is a partner in the John- 
son-Fagg Engineering Co., 4020 S. 
Peoria Ave., Tulsa 5, Okla. 

George H. Fentress is now a tech- 
nical trainee in the geophysics sec- 
tion of the Phillips Petroleum Co. 
He received his degree in geologi- 
cal engineering from the Colorado 
School of Mines last May. 

Ray L. Freeborn, who is with the 
Continental Oil Co., has been moved 
from Wichita Falls, Texas, to serve 
as district engineer in the organiza- 
tion’s New Mexican District. He is 
addressed care of the Company, Box 
CC, Hobbs, N. Mex. 

John C. Gallivan is now production 
superintendent for the Wood River 
Oil and Refining Co., with offices at 
2527 20th St., Great Bend, Kans. 
James H. Galloway is now district 
superintendent for the Humble Oil 
and Refining Co., at 612 S. Flower 
St., Los Angeles, Calif. 

E. A. Galvin has joined the Western 
Gulf Oil Co., 1260 Terminal Bidg., 
Los Angeles, Calif., as chief produc- 
tion engineer. 

Alvin A. Geyer, who had been study- 
ing at Louisiana State, is now a 
roustabout engineer with the Pan 
American Gas Co. at Texas City, 
Texas. 




















David Goodwill is now a production 
analyst in the production |. depart- 
ment of the Standard Oil Co. of Cali- 
fornia, at Box 151, Whittier, Calif. 


Ralph ©. Graham, who was chief 
geologist with the Tennessee Gas 
and Transmission Co., is vice-presi- 
dent of the Coast Co., P. O. Box 1181, 
Houston. 

George H. Gray of Midland, Texas, 
has become division engineer for the 
Sinclair Prairie Oil Co., at P. O. Box 
1470 in that city. 

Russell W. Haller, after graduation 
from the University of Pittsburgh, 
joined the Continental Oil Co. as an 
engineer trainee. He is now working 
at the Company’s Gebo, Wyo., field. 
Mr. Haller is addressed care of the 
Company, Thermopolis, Wyo. 
Harold H. Knapp is a trainee engi- 
neer with the Ohio Oil Co. at Eureka, 
Kans. He had been a student at the 
University of Tulsa. 

Dan Kralis has become manager of 
exploration and assistant to the 
president of the Suniand Refining 
Corp., in Fresno, Calif. He heads the 
newly-formed division of exploration 
for the Company, and is carrying out 
development and exploration work 
in Texas, the Rockies, California and 
Nevada. Mr. Kralis was formerly 
with the Petroleum Exploration Ser- 
vice, a consulting firm, as chief 
geologist. His new home address is 
1307 Dakota Ave., Fresno. 

Jean Warren Meyers, formerly with 
the Stanolind Oil and Gas Co., is 
working for the Champlin Refining 
Co., Ellinwood, Kans., as a petroleum 
engineer. 

Paul O. Naut, no longer a student 
at Oklahoma University, is an en- 
gineering trainee with the Creole 
Petroleum Corp. at Tia Juana, Zulia, 
Venezuela. 

John A. Poulin can be addressed Oil 
and Gas Division, Foreign Branch, 
U. S. Dept. of the Interior, Wash- 
ington 25, D. C. 

Joe Lee Terry is now with the geo- 
logical department of the Houston 
Oil Co. of Texas, in Houston. 

Lyon F. Terry has been made vice- 
president of the petroleum depart- 
ment of the Chase National Bank. 
E. V. Watts has been appointed pro- 
duction superintendent of the South- 
ern Division of the General Pe- 
troleum Corp.’s production depart- 
ment. He had been assistant to the 
southern division superintendent 


since May of last year. Mr. Watts 
has been with the Company since his 
graduation from the California In- 
stitute of Technology in 1936, when 
he began as a roustabout in the Lost 
Hills field. His home address is 529 
Garfield Ave., S. Pasadena, Calif. 








ROBERT H. JEFFREY ( 
1896) British-born mining engineer 
had spent most of his 
died on Jan. 31, at 
Jeffrey was a graduate 
School of Mines in England, 
his professional career in thi 
at mines in Virginia and Ari 
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Robert H. Jeffrey 


1898 he joined the Pinos Altos Co., in 
Chihuahua, Mexico, later working for 
the Avino Mines, Ltd., in Durango, and 
then beginning an unbroken association 
with the Mazapil Copper Co. in Saltillo, 
Coahuila. He retired in 1927, but was 
soon recalled, and made a director of 
the Company the following year. He 
also served as director of four railroads 
in Mexico. For many years Mr. Jeffrey 
served as British Vice-Consul in Saltillo, 
and, in 1914, when the U. S. troops 
entered Vera Cruz, he was in charge of 
the U. S. consulate there. Mr. Jeffrey 
claimed to have installed the first flota- 
tion table in Mexico, and had patents 
on both the Jeffrey automatic feeder and 
the Jeffrey concentrator. 


James MacNaughton 
An Appreciation by C. Harry Benedict 


James MacNaughton, former president 
of the Calumet & Hecla Consolidated 
Copper Co., died at his home in Calumet 
on May 26. He was eighty-five years old 
and had been seriously ill for some years. 

Mr. MacNaughton has taken an active 
part in Institute affairs throughout his 
professional career. Elected to member- 
ship in 1890, he was one of the oldest 
members of the Legion of Honor. From 
1916 to 1918 he served as vice-president 
and in 1935 was the recipient of the Wil- 
liam Lawrence Saunders medal. 

Born March 9, 1864, at Bruce Mines, 
Ont., Canada, Mr. MacNaughton was 
brought to the Michigan copper country 
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under his direction it became the largest 
producer of iron ore in the state, and 
equally famous for its efficiency and low 
cost of operation. He remained at the 
Chapin for twelve years. 

At the turn of the century the Calumet & 
Hecla Copper Co. was facing a deepen- 
ing and declining yield ore-body and 
Alexander Agassiz, president of that 
company, was looking about for a new 
manager to take charge. Mr. MacNaugh- 
ton was a natural choice but it was a 
difficult decision for him to make in ac- 
cepting the offer, for the iron ore indus- 
try was then entering a tremendous ex- 
pansion. But Calumet was his home and 
the Calumet & Hecla his first love, and 
so in 1901 he came back as superin- 
tendent to the company from which he 
had earned his first dollar as water boy 
twenty-five years previously—truly an 
American saga. 

Mr. MacNaughton had full responsi- 
bility for all operations at Calumet, many 
functions before his time having been 
taken care of at Boston. For forty years, 
under successive titles of general mana- 
ger, vice-president and president, he 
guided the destinies of the company 
through an expansion period from the 
operation of a single mine to an inte- 
grated company with mining territory 
extending throughout three counties and 
employing more than 12,500 men. Under 
his leadership and because of the con- 
fidence that other mining and financial 
leaders reposed in him, the Calumet & 
Hecla for many years had a standing in 
industry out of proportion to its copper 
production. 

In politics he was a staunch Republi- 
can and as such was a number of times 
delegate to Republican national conven- 





tions and in 1900 a i ag ago 
As befalls to all busy men . Mac- 
Naughton devoted much of Page time to 
civic and charitable activities in behalf 
of his employees and the community of 
which they and their families were the 
major part. His private beneficences 
were unostentatious, in keeping with his 
character. 

The secret of Mr. MacNaughton’s suc- 
cess as an executive and a leader of men 
lay in an engaging personality, a keen 
sense of humor, an uncanny ability to 
make rapid and correct decisions, and 
above all personal integrity. He had an 
inexhaustible fund of stories, mild for 
the ladies and pungent for the locker 
room. A pert phrase or the very pointed 
moral of a short story was used more 
often than heated argument to settle a 
controversy or gloss over a departmental 
dispute. Whether as considerate su- 
perior, genial host, or entertaining guest, 
his kindly nature will be long remem- 
bered and cherished by his neighbors 
and friends in the Copper Country, and 
his associates throughout the nation. 


ROBERT HARDY BEDFORD (Mem- 
ber 1948), died in Los Gatos, Calif., on 
April 26, at the age of 66. Mr. Bedford, 
a consulting engineer, was born in New 
Zealand, and had a degree in general 
science from the University of New Zea- 
land. He also attended the University 
of Missouri, receiving his B.Sc. degree 
from there in 1906, and an E.M. five 
years later. After several years in copper 
mining in Bisbee and Globe, Ariz., he 
became superintendent of the North Star 
mines in Grass Valley, Calif., remaining 
there for fifteen years. Mr. Bedford then 
set up a consulting practice, and was a 
consultant on gold mining for the Rus- 
sian government during 1930-32. At the 
time of his death, he was a consultant 
for the Yellow Jacket Mining Co. 


CHARLES A. BRUCE (Member 
1948), a petroleum engineer, died on 
March 11 at Weeks Island, La., of acci- 
dental drowning. He was 28 years old. 
Mr. Bruce entered the Missouri School 
of Mines and Metallurgy in 1939, but his 
education was interrupted two years 
later, when he went to serve for four 
years in the Navy Air Corps. He took 
his B.S. degree in 1947, and was em- 
ployed, at the time of his death, by the 
Shell Oil Co. 


WILLIAM H. CORBOULD (Member 
1892), a leading figure in Australian 
mining, and a Life Member of the AIME, 
died on March 16, at the age of 82. Mr. 
Corbould, a mining engineer and metal- 
lurgical chemist, was educated at Bal- 
larat College, worked on the Broken Hill 
silver fields in 1885, and later traveled 
through England, Austria, Japan, France, 
Canada, Germany, and China as well as 
the U. S. A., studying mining geological 
formations, and metallurgical works. 

In 1893 he walked from Freemantle, in 


Western Australia, to the Coolgardie 
goldfields, a distance of 300 miles. It 
was this sort of determination which 
made him the directing spirit of Mt. Isa 
Mines, Ltd., in its early period. Mr. 
Corbould had the technical knowledge 
plus sufficient imagination to’ see the 
wealth of Mt. Isa’s ore, and went on to 
implement his realization that only mil- 
lions of dollars could successfully exploit 
the low-grade deposits. The organization 
which he so successfully brought to the 
world’s attention is now worth more than 
$17,000,000, exclusive of the ore bodies, 
the extent of which has not yet been 
delimited. 





William J. Flori 


WILLIAM J. FLORI (Member 1948), 
a junior mining engineer for the Miami 
Copper Co., died on May 7, at the age of 
25. Mr. Flori attended Blackburn Col- 
lege from 1941 to 1943, and in that year 
became an aviation cadet in the U. S. 
Navy Air Corps. He rose to the rank of 
Ensign, was discharged in 1946, and com- 
pleted his professional education at the 
Missouri School of Mines in June of last 
year. It was then that he joined Miami 
Copper. 


R. CLYDE BUTLER (Member 1947), 
vice-president in charge of operations of 
the Empire Steel Co., died on March 28 
at the age of 56. Mr. Butler was a na- 
tive of Ohio, and graduated from Youngs- 
town College in 1916. For four years 
he was a chemist for the Ohio Iron and 
Steel Co., then joined the Sharon Steel 
Corp., where he served for fourteen 
years as assistant superintendent of blast 
furnaces. In 1936 he joined the Pitts- 
burgh Steel Co. as superintendent of 
blast furnaces, and moved up, within 
ten years, to the position of general 
manager for the firm. He was with the 
Steel Co. of Canada for a time before 
joining Empire Steel. 


Necrology 

Date 

Elected Name Date of Death 
1920 John R. Comstock July 14, 1949 
1913 Emil Gathmann, Sr. Aug. 23, 1949 
1918 Joseph S. Henry March 26, 1949 
1987 Leuis W. Huber Aug. 17, 1949 
1928 William D. Mark June 16, 1949 
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JOSEPH P. LABAW (Member 1920), 
consulting mining engineer of Hopewell, 
N. J., died on April 27. He was 69 years 
old. Mr. Labaw received his degree in 
College of Mines in 1903, and went on 
to work with many mining companies 
in all parts of this nation before he be- 
gan his own consulting practice. His 
consulting work took him through Mex- 
ico, Canada, South America, and Costa 
Rica. dis last position, before a heart 
condition forced him from more active 
work, was with the U. S. Metals Reserve, 
im the bauxite area of Arkansas, during 
the recent war. 


JAMES E. LITTLE (Member 1909), 
formerly with the mining department of 
the Bethlehem Steel Co., died on May 24 
after a brief illness. He was a graduate 
of Lehigh University, class of 1894, with 
a degree in mechanical engineering. His 
first eight years were spent with the 
Bethlehem Iron Co., predecessor of 
Bethlehem Steel. In 1902 he went with 
the Pennsylvania Steel Co., serving for 
ten years as a mechanical engineer with 
their Cuban subsidiary, the Spanish 
American Iron Co. As such, he engi- 
neered the mine development and ship- 
ping facilities at the Mayari iron ore de- 
posits in Felton, Cuba. When the Com- 
pany was acquired by Bethlehem Steel 
in 1916, he moved to Bethlehem, serving 
in the mining department until 1940, and 
in the research department until 1947, at 
which time he retired. 


CARL H. LOUX (Member 1920), 
mining engineer and former superinten- 
dent for the Alan Wood Steel Co., Con- 
shohocken, Pa., died on March 31, at the 
age of 60. Born in Idaho, Mr. Loux had 
studied at the University of California, 
and graduated in 1912 from the Uni- 
versity of Idaho. Mr. Loux’s early years 
were spent at various properties in 
Idaho, Montana, and up in Canada. At 
one time he had been assistant city 
engineer for the city of Pocatello, Idaho. 
Later he worked as a chemist for Ana- 
conda, as an oil geologist for the North- 
ern Pacific Railroad, and as superin- 
tendent for the Warren Foundry and 
Pipe Corp. in Oxford, N. J. He had also 
done special investigation of ore classi- 
fications at Anaconda, and designed a 
new mining method for the Washington 
mine in Oxford, N. J. 


LEONARD. LYNCH (Member 1947), 
a metallographist with the Wisconsin 
Steel Works of the International Har- 
vester Co., died last Oct. 18 at the age 
of 35. Mr. Lynch attended Hibbing and 
Itasca Junior Colleges, and took a bach- 
elor of chemistry degree from the Uni- 
versity of Minnesota in 1936. The fol- 
lowing year, he joined the McCormick 
works of International Harvester, and be- 
came control metallurgist and metallo- 
graphist at the steel works in 1941. 
























William Clifton Phalen 


An Appreciation by Oliver Bowles 


W. C. Phalen, a member of the Insti- 
tute since 1912, passed on at his home in 
Washington, D. C., on May 27, 1949. 
Born at Gloucester, Mass., in 1877, he 
received his B.S. degree in chemistry 
and M. S. in geology at MIT. He later 
was awarded a Ph.D. degree at George 
Washington University. He began his 
scientific career at the National Museum 
in 1902, and joined the staff of the U. S. 
Geological Survey in 1904. He served as 
a mineral technologist for the Bureau of 
Mines from 1916 to 1920. Part of this 
period was devoted to problems of strate- 
gic minerals essential to the conduct of 
the first World War. 

Dr. Phalen’s specialty was saline min- 
erals, and because of his comprehensive 
knowledge of them he left the Bureau of 
Mines to become the salt specialist of the 
Solvay Process Co. at Syracuse, N. Y., 
which he served efficiently until his re- 
tirement in 1946. He was a part-time 
consultant for the Bureau of Mines at the 
time of his death. 

Although quiet and unobtrusive, Dr. 
Phalen possessed a wealth of information 
on salines as well as on geology, mining, 
and chemistry in general. His wide 
knowledge, integrity, and quiet humor, 
attractive personality and loyal friend- 
ship endeared him to all of his associates. 


E. PAUL KEUPER (Student 1948), a 
junior at the University of Cincinnati, 
died last December. Mr. Keuper, who 
was 21, expected to take his B.S. in 
metallurgical engineering in 1950. 


CHARLES MENTZEL (Member 
1909), a consulting mining engineer, 
died in New York City on June 1, at the 
age of sixty-seven. Since his graduation 
in 1907 from the Columbia School of 
Mines, Mr. Mentzel had been with min- 
ing enterprises in Canada, the Western 
United States, Mexico, and Panama. In 
1914, he was a mine examiner for the 
Canadian government, and later, served 
in the same capacity in Mexico. In 1915, 
he opened manganese deposits in Man- 
dinga Bay on the Gulf of San Blas, 
Panama. Mr. Mentzel was generally re- 
garded as an expert on emeralds. 


ARTHUR BERKELEY YATES (Mem- 
ber 1938), former chief geologist of the 
International Nickel Co., died in Mon- 
treal on May 10 at the age of 47. He 
had come to that city from South Africa 
to receive the Barlow Memorial Medal 
of the Canadian Institute of Mining and 
Metallurgy at their recent annual meet- 
ing. 

Born in Lead, S. Dak., Dr. Yates took 
his B.Sc. from the University of Cali- 
fornia in 1922, and the M.Sc. and D.Sc. 
degrees from Harvard nine years later. 
From 1923-28 he was a surveyor, engi- 
neer, and geologist for the Homestake 


Mining Co. Following two years as a 
research associate at Harvard, Dr. Yates 
joined International Nickel. 





Arthur Berkeley Yates 


He was a member of the CIM, a fellow 
of the Royal Society of Canada, and a 
member of the Society of Economic Geol- 
ogists, and the Geological Society of 
America. 


Harry H. Stout 


An Appreciation BY Donatp M. Lippet. 

Harry H. Stout died in Plainfield, 
N. J., on April 13, aged 76 years and 
four months, after a long, complicated 
illness, chiefly a severe arthritic condi- 
tion. He was born in Sacaton, Ariz., 
Dec. 8, 1872. In 1878, his parents moved 
to Tidioutey Pa., and he entered the 
United States Military Academy in 1891 
from Pennsylvania, graduating in 1895 
and serving as Lieutenant in the Sixth 
Cavalry in the Spanish-American War. 
He resigned from the Army in 1901, and 
entered the chemical business in Cali- 
fornia, residing in San Francisco and 
Berkeley and serving as superintendent 
for the Peyton and the General Chemical 
Companies. 

He was an ordnance officer with the 
American Expeditionary Force in France 
in World War I and was commended 
officially by General John J. Pershing. 
He became chief metallurgist for Phelps 
Dodge in 1921 and retired in 1931. The 
rejuvenation of the Nichols Copper works 
was one of his achievements. Before his 
retirement, he had lived at Ardsley-on- 
the-Hudson but moved shortly afterward 
to Plainfield. 

He had been a member of the AIME 
for about 32 years. The Secretary re- 
members a session at the Engineers’ Club 
with the late Colonel Barbour and 
Colonel Stout on the eve of his sailing 
for France in World War I and Colonel 
Stout’s writing down an equation: the 
value of an engineer = professional 
knowledge X honesty* x guts’ xX loy- 
alty*. 

He had these qualities without the 
necessity of any exponents. 


HUBERT MERRYWEATHER (Mem- 
ber 1916), retired Bethlehem Steel Co. 


Mines Co., remaining there until 1928, 
when he was recalled to Bethlehem. He 
was made general manager of ore proper- 
ties in 1939. 


RUSSELL E. REILLY 
1945), manager of the Wyodak Coal and 
Mfg. Co., Gillette, Wyo., is dead. Mr. 
Reilly had been with the Company since 
1941, and prior to that had spent twelve 
years in various positions with the Home- 
stake Mining Co., ending there as head 
of the water and property department. 
A graduate of South Dakota’s State 
Normal School, Mr. Reilly spent his first 
fifteen years with Homestake, and, from 
1923 to 1929 was in charge of Cerro de 
Pasco’s engineering office in Peru. 


CHARD 0O. SANFORD (Member 
1917), consulting mining engineer of 
Washington, D. C., died on Jan. 31 at 
the age of 66. In addition to his con- 
sulting practice, Mr. Sanford had been 
a mining engineer with the Bureau of 
Mines, the RFC, and the Premium Price 
Plan for metals from 1942 to 1947. Born 
in Iowa in 1884, Mr. Sanford attended 
the Universities of Washington, Cali- 
fornia, and Arizona, beginning his career 
as an assayer with the Skidoo Mines 
Co. in Inyo, Calif. In 1914 he was super- 
intendent of the Antequera Tin Mine 
in Pazna, Bolivia, and, fourteen years 
later, held the same position with the 
Tom Reed mine in Oatman, Ariz. Dur- 
ing World War I Mr. Sanford was a First 
Lieutenant with the Corps of Engineers. 
In 1938 he was Secretary of the Los 
Angeles Section, AIME. 


GEORGE L. SMITH (Member 1945) 
is dead. Mr. Smith had spent his whole 
professional career with the Rochester 
and Pittsburg Coal Co., Indiana, Pa. He 
joined the company as a laborer a year 
after graduation from the Clarkson Col- 
lege of Technology in 1917, and through 
the years rose to the position of operat- 
ing vice-president, which job he held at 
the time of his death. 


PHILIP S. SMITH (Member 1918), 
leading government geologist, and a pro- 
lific writer in his field, died on May 10 
at the age of 71. Mr. Smith had retired 
in 1946, but had since then been actively 
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engaged in private exploration work, 
chiefly in Alaska. He had three 

A.B., A.M., and Ph.D., from Harvard 
University. After receiving his A.B. in 
1899, he joined the U. S. Geological 
Survey as a geologic aid. Two years 
later he was an instructor in geology 
and mining at Harvard, this association 
lasting for four years. Returning to the 
USGS, he began work on Alaskan ex- 
plorations, and by 1925 he was named 
chief Alaskan geologist, continuing as 
such until his retirement three years ago. 
During that time he made numerous 
special investigations in the areal, physi- 
ographic, and economic geology of Alaska. 
One of the results of his work was the 
total of over 100 reports, published by 
the USGS, and in technical journals and 
publications of scientific societies. 

Mr. Smith was a member of over 
seventeen professional organizations, in- 
cluding the Washington Academy of 
Sciences, the Society of Economic Geolo- 
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Total AIME membership on July 31, 1949, was 
15,844; in addition 4431 Student Associates were 
enrolled. 


ADMISSIONS COMMITTEE 


James L. Head, Chairman; Albert J. Phillips, 
Vice-Chairman; George 8B. Corless, T. B. Counsel- 
man, Ivan A, Given, George C. Heikes, Richard 
D. Mollison, and Philip D0. Wilson. 

Institute members are urged to review this list 
as soon as the issue is received and immediately 


ALABAMA 


Sheffield—TIEMANN, THEODORE 
DONALD. (M). Research engineer, 
Reynolds Metals Co. 
University—-B ATOR, GEORGE 
THOMAS. (C/S—J-M). Associate 
professor of mining, University of 
Alabama. 


ARIZONA 

Ajo—-RUSK, ALBERT T. (C/S— 
ot gl —_ € — eer, New Cor- 
nelia branch, Phelps Dodge Corp. 
Globe—MESS BEN GRANT. 
(C/S—J-M). Chief mine engineer, 
Miami Copper Co. 
Inspiration—HAMBURGER, RICH- 
ARD. (C/S—J-M). Junior engineer, 
Inspiration Consolidated Copper Co. 


CALIFORNIA 


(C/8¥-M).- Operations. ma JAY. 
S—J- rations manager, 
Building Products Div., Great Lakes 
Carbon Co. 
Bakersfield—DORWART, GEORGE 
MARTIN. (C/S—J-M). Production 
foreman, Union Oil Co. of California. 
Betteravia—GALLOWAY, TOR- 
RENCE DELOSS. (C/S—J-M). Re- 
search engineer, Union Sugar Co. 
Darwin—TOGNONI, CHRIS- 
TOPHER. (C/S—S-J). Stope geolo- 
gist and sampler, Anaconda Copper 
Mining Co. 


Long Beach—-ENSLEY, CHARLES, 
EARL. (C/S J-M). Development en- 
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gists, the American Geophysical Union. 
and the American Polar Society. 


WALTER STALDER (Member 1915), 
consulting petroleum geologist in San 
Francisco, died on May 27 at the age of 
67. Mr. Stalder, who had been in con- 
sulting work since 1915, held B.S. and 
M.S. degrees from the University of 
California, the latter having been granted 
in 1907. Before entering private practice 
he had been in charge of property evalu- 
ation for the Union Oil Co. of California, 
and worked with M. L. Requa; the San 
Francisco Exploration Co.; and _ the 
Nevada Petroleum Co. Early in his career 
he developed the Decrease Curve method 
of estimating oil reserves, and later, in 
1933, brought in the Sutter Buttes gas 
field in California. Mr. Stalder was the 
author of numerous articles on California 
oil geology which appeared in California 
state bulletins, professional magazines, 
and newspapers. 


Membership ——— 


to wire the Secretary's office, night message 
collect, if objection is offered to the admission 
of any applicant. Details of the objection should 
follow by air mail. The Institute desires to ex- 
tend its privileges to every person to whom it 
can be of service — does not desire to admit 
persons unless the 4 By ualified. 

In the following list C/S means change of status; 
R, reinstotement; M, Member; J, Junior Member; 
AM, Associate Member: S, Student Associate; F, 
Junior Foreign Affiliate. 


gineer, Southern Division, Richfield 
Oil Corp.; STONE, REID TOLAN. 
(C/S—S-J). Assistant field engineer, 
Axelson Manufacturing Co.; THOR- 
LEY, THOMAS J. (C/S—J-M). Sen- 
ior harbor engineer, Port of Long 
Beach, Calif. 

Los Angeles—BUTLER, WALLACE 
PIERCE. (C/S—J-M). President, 
Butler Ore Co.; MEYER, GENE. 
(C/S—J-M). Mill superintendent, 
Cie. Aramayo de Mines en Bolivie. 
Oakland—-OAKESHOTT, GORDON 
BLAISDELL. (M). Associate geol- 
ogist, California Division of Mines. 
Palo Alto—HURST, GEORGE PAT- 
ERSON. (AM). Sales. engineer, 
Bethlehem Steel Co., San Francisco 
Yard. 


Riverside—-MILLS, EUGENE AR- 
THUR. (C/S—J-M). Mining engi- 
neer in charge, Oliver Iron Mining 
Co. of Venezuela. 
Sacramento—-CRAIG, ROBERT 
HITCHCOCK. (C/S—J-M). Civil 
engineer, Corps of Engineers. 

San Francisco—PRIMM, HERBERT 
ENGLAND. (M) .Sales representa- 
tive, Harbison-Walker Refractories 
Co.; RAWLINGS, STUART LA- 
MAR, JR. (M). Vice-president and 
director, Standard oe Co. 
Director, San Luis 

San Mateo—COULTER, RONALD 
SCOTT. (M). Combustion engineer, 
Pacific Coast operations, Bethlehem 
Pacific Coast Steel Corp. 
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Seal Beach—WALKER, ROBERT 
CARLTON. (C/S—S-J). Junior en- 
gineer, General Petroleum Co. 
Whittier— ARTHUR, MILAN G. 
(C/S—J-M). Division production en- 
gineer, Union Oil Company of Cali- 
fornia. 


COLORADO 

Denver — NORMAN, TELFER E. 
(C/S—J-M). Metallurgical engineer, 
Climax Molybdenum Co.; RIDDLE, 
JOHN ALDEN. (C/S—S-J). Engi- 
neer trainee, Oliver Iron Mining Co.; 
WILSON, MALCOLM E. (C/S— 
J-M). Assistant to manager, wire 
products sales, Colorado Fuel & Iron 
Corp. 

Gilman — SKINNER, JOHN PER- 
KINS. (C/S—J-M). Assistant mine 
foreman, New Jersey Zinc Co. 
Golden—CARPENTER, ROBERT H. 
(C/S—J-M). Assistant professor, 
Colorado School of Mines; consult- 
ant, New York & Honduras Rosario 
Mining Co.; ROBERTS, FRANK 
CULMER. (C/S—J-M). Design en- 
gineer in charge of Golden office, 
Climax Molybdenum Co. 

Grand Junction—HALL, ROBERT 
B. (C/S—J-M). Geologist, Mineral 
deposits branch, U. S. Geological 
Survey. 

Leadville—GUNELSON, ADOLPH 
GERHARD. (R, C/S—J-M). Chief 
mine engineer, Resurrection Mining 
Co. 


Ouray—-UNGER, RICHARD WIL- 
SON. (C/S—J-M). Mill superinten- 
dent, Idarado Mining Co. 
Rifle—WRIGHT, FREDERICK 
DUNSTAN. (C/S—J-M). Unit chief 
of mining investigations unit, U. S. 
Bureau of Mines. 


CONNECTICUT 


New Haven—KOLB, THOMAS 
THORNTON. (C/S—J-M). General 
superintendent, A. N. Farnham, Inc. 


DISTRICT OF COLUMBIA 


Washington— FICK, NATHANIEL 
CROW. (C/S—J-M). Metallurgist 
and deputy executive director of 
Committee on Basic Physical Sci- 
ences, Dept. of National Defense. 


IDAHO 


Burke—FOLWELL, WILLIAM 
THOMAS. (C/S—J-M). Mining en- 
gineer, Hecla Mining Co. 
Patterson—-MECIA, JOSEPH AN- 
THONY. (C/S—J-M). Manager, ima 
Mine, Bradley Mining Co. 


ILLINOIS 


Chicago—MANNAS, WILLIAM JO- 
SEPH. (C/S—S-J). Petroleum en- 
gineer, The Pure Oil Co.; NICKEL, 
MELVIN E. (C/S—J-M). Assistant 
superintendent, open hearths, Wis- 
consin Steel Works, International 
Harvester Co.; WOODS, HENRY 
COCHRANE. (M). Chairman of 
bone oy agin vice-president, Sahara 


fonts Ata FRANCIS CLIN- 
TON. (C/S—J-M). Staff metallur- 
gist, Caterpillar Tractor Co.; BESS- 
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LER, DELMAR RUSSELL. (M). 
Operating metallurgist, Keystone 
Steel & Wire Co.; REYER, ED- 
WARD HARRY. (M). Open hearth 
superintendent, Keystone Steel & 
Wire Co. 


INDIANA 


East Chicago—-DOAN, DONALD 
JAY. (C/S—J-M). Research metal- 
lurgist, Eagle-Picher Co.; RASSEN- 
FOSS, JOHN ALBERT. (C/S— 
J-M). Research metallurgist, Amer- 
ican Steel Foundries. 

West Lafayette TAYLOR, WIL- 
LIAM EDWIN. (C/S—S-J). Re- 
search fellow, Purdue University. 


KANSAS 


Hugoton—FLOOD, WILLIAM HEN- 
RY, JR. (C/S—J-M). Field super- 
intendent, Republic Natural Gas Co. 


KENTUCKY 
Wheelwright —-BANKS, RALPH. 
(C/S—S-J). Safety inspector, In- 
land Steel Co. 
LOUISIANA 


New Orleans—SIMMONS, FRED E., 

JR. (C/S—J-M). Petroleum engi- 

— Louisiana Land & Exploration 
‘0 


MASSACHUSETTS 


Cambridge — GRANT, NICHOLAS 
JOHN. (C/S—J-M). Associate pro- 
fessor of metallurgy, Massachusetts 
Institute of Technology. 
Southbridge—STREETER, THOM- 
AS WINTHROP, JR. (C/S—S-J). 
Management trainee, American Op- 
tical Co. 


MICHIGAN 


Detroit—SPENCER, ANDREW R. 
(C/S—S-J). Sales engineer, Steel 
Sales Corp. 

East Lansing —McGRADY, DEN- 
TON DELBERT. (C/S—J-M). As- 
sistant professor of metallurgical 
engineering, Michigan State College. 
Houghton —-WALLACH, ROBERT 
RUNDLE. (C/S—S-AM). Junior 
_—s engineer, Oliver Iron Mining 


Midland — SAUNDERS, WILLIAM 
PUTNAM. (J). Research and devel- 
opment engineer, Dow Chemical Co. 


MINNESOTA 


Duluth—THORPE, DEAN FRANK- 
LIN. (C/S—S-J). Assistant concen- 
_— engineer, Oliver Iron Mining 


Hibbing—HARRISON, HUGH 
HOWARD. (C/S—S-J). General 
manager, Pacific Isle Mining Co. 
Nashwauk—LIESKE, EARL FRED- 
ERICK. (J). Mill draftsman, Design 
Dept., Cleveland-Cliffs Iron Co. 


MONTANA 


Butte—-JUDD, KENNETH MOR- 
TON. (C/S—S-J). 

Libby —GALE, GEORGE DOUG- 
LAS.(C/S—J-M). Mineral dressing 
engineer, Zonolite Co. 





MISSISSIPPI 
Laurel —-LUBY, MICHAEL AN- 
DREW. (J). Engineer trainee, Gulf 
Refining Co. 


Rolla—KENWORTHY, HEINE. 

(C/S—J-M). Metallurgist, U. S&. 

Bureau of Mines. 

St. Louis—BRUNE, ARTHUR WIL- 

(C/S—J-M). Instructor in 
Washington Univ.; 


—S-J). Mineral Technologist, Mis- 
souri Pacific Lines. 


NEW JERSEY 


Mahwah—FLINN, RICHARD AL- 
OYSIUS. (C/S—J-M). Section head, 
American Brake Shoe Co. 
Maplewood —-NEFF, CHARLES 
HAROLD. (M). Geologist, Gulf Oil 
Co. 

Metuchen—QUADT, RAYMOND A. 
(C/S—J-M). Director of aluminum 
developments, American Smelting & 
Refining Co. 

Morristown — GETZ, ALBERT J. 
(C/S—J-M). Plant engineer, Rich- 
ard Ore Co. 

Summit -— WILLIAMS, RAYMOND 
T. (M). Design engineer, Anaconda 
Copper Mining Co. 


NEW MEXICO 


Carlsbad—GORDON, JOHN DAV- 
IDSON, JR. (C/S—J-AM). Effici- 
ency engineer, International Min- 
erals & Chemical Corp. 
Hanover — BLAKEMORE, PAGE 
BLANTON. (M). Mine superinten- 
dent, Peru Mining Co.; GALASSINI, 
MARIO. (M). Mine foreman, Peru 
Mining Co.; JEROME, STANLEY 
EVERETY. (R, C/S—J-M). Assist- 
ant to general superintendent, The 
New Jersey Zinc Exploration Co., 


S. W. Dept. 
Silver —VEEDER ARTHUR 
KIMBALL. (C/S—J-M). Manager 


and chemist, New Mexico Minerals 
Laboratory. 


NEW YORK 


Brooklyn—HILL, KENNETH 
EVAN. (C/S—J-M). Petroleum en- 
gineer, Chase National Bank. 

De Grasse—WINSLOW, KENELM 
CRAWFORD. (C/S—S-J). Engineer, 
Hanna Coal & Ore Corp. 

New York—FRANK, THOMAS W. 
(C/S—J-M). Consultant, Kenmore 
Metals Corp.; FRITZ, GLENN BH. 
(C/S—J-M). Representative, export 
division, Joy Manufacturing Co.; 

HARMON, ROBERT B. (C/S—S-J). 
Partner, Harmon Lichtenstein & Co. 
(representative of Societe de la 
Vielle Montagne.); WRIGHT, MY- 
RON ARNOLD. (C/S—J-M). Exec- 
utive assistant, Standard Oil Co. 
(N. J.). 

Scarsdale—-READ, THOMAS AL- 
BERT. (C/S—J-M). Associate pro- 
fessor of metallurgy, Columbia Univ. 
Syracusee—HODAPP, WALTER 
LEONARD. (C/S—J-AM). Metal- 
lurgist, Crucible Steel Co. of Amer- 
ica. 


Masonry Corp. 

Warren—TOTTEN, PAUL RICH- 
ARD. (C/S—S-AM). Plant metal- 
lurgist, Thomas Steel Co. 


OKLAHOMA 


Duncan—KILGORE, JAMES GRO- 
VER. (M). Sales manager, Hallibur- 
ton Oil Well Cementing Co. 

Tulsa — JOHN WIL- 
BORN. (M). District engineer, Sin- 
clair Oil & Gas Co.; INGRAM, 
CHARLES CLARK. (C/S—J-M). 
Engineer, Oklahoma Natural Gas 
Co.; KRIEGEL, MONROE W. (C/S 
—J-M). Research group leader, The 
Carter HEIMER, 


Petroleum engineer, Raymond F. 
Kravis. 


OREGON 


Coos Bay—SAMUELSON, RODNEY 
LEE. (C/S—S-J). Assistant to gen- 
eral superintendent, head drafts- 
man, Coast Pacific Lumber Co. 


PENNSYLVANIA 


— EDWARDS, ROBERT 
EUGENE. (M). Assistant to open 
hearth and Bessemer superinten- 
dent, Jones & Laughlin Steel Corp. 
Bethlehem—-MANCKE, EDGAR B. 
(C/S—J-M). Engineer, Research 
Dept., Bethlehem Steel Co. 
Bradford—VAUGHN, JOSEPH 
CHARLES. (C/S—S-J). Petroleum 
production engineer, Quaker State 
Oil Refining Corp. 
Indiana—GRAFF, PAUL WILBUR. 
(C/S—S-M). President, Westmore- 


Lansford — GILBERT, JOSEPH C. 
(R, C/S—AM-M). Engineer -in- 
charge, Hazleton Field Station, U. 8. 
Bureau of Mines. 

— HORST, RUSSEL JO- 
SEPH. (J). Metallurgist, Bethlehem 
Steel Co 


Narberth — VAUGHAN, WARNER 
GLEASON. (M). Partner, Warner 
Vaughan Co. 
New Kensington — FITZGERALD, 
ROBERT DALE. (C/S—S-J). As- 
sistant metallographer, Aluminum 
Company of America. 
— DALLAS, GEORGE 
(AM). Vice-President, 
quet Co., American Bri- 
= Co. & Ecco Manufacturing Co. 
PARR, WILLIAM 
HENRY. (C/S—J-M). Metallurgist, 
The International Nickel Co., Inc. 
Pottsville— JONES, JOHN ED- 
WARD. A Colliery engineer, Otto 
Colliery Co. 
Scranton — “ DONNE, JOHN JEN- 
KIN. (M). Division mining engineer, 
Glen Alden Coal Co. 


SOUTH DAKOTA 
Lead—HOFFMAN, FRANCIS 
GERALD. (C/S—S-M). Mine sur- 
veyor, Homestake Mining Co. 


MIFFLIN. 
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TEXAS 

Abilene— BRANTLY, MIMS Mc- 
GEHEE. (J). Drilling engineer, 
Drilling & ration Co., Inc.; 
BRYSON, FRED EMERSON. 
(C/S—S-J). West Texas, New Mex- 
ico & Colorado district engineering 
manager, insurance co. inspector, 
Houston Fire & Casualty Insurance 
Co. & Companion Cos.; WILSON 
HERBERT CLAY (C/S—J-M). 
Production superintendent, Geo- 
chemical Surveys. 

Beaumont —-MONTAGUE, KEN- 
NETH ELWIN. (C/S—J-M). Reser- 
voir engineer, Sun Oil Co.; TUCKER, 
CHARLES WILLIAM. (R, C/S— 
S-J). Junior petroleum engineer, 
Stanolind Oil & Gas Co. 

Corpus Christi—GIBSON, ROBERT 
L. (M). Division reservoir engineer, 
Shell Oil Co., Inc.; PIERCE, HAR- 
OLD FREDERICK. (R, C/S—S-M). 
Exploitation engineer, Corpus Christi 
Division, Shell Oil Co., Inc.; RY- 
LANDS, ALBERT THOMAS. (C/S 
—J-M). Division production mana- 
ger, Shell Oil Co., Inc.; WATKINS, 
OWEN MILTON, JR. (C/S—J-M). 
Production engineer, Pan American 
Production Co. 

Fairbanks —SINEX, BRADFORD 
JAY. (C/S—J-M). District engineer, 
Amerada Petroleum Corp. 
Falfurrias—-CABINISS, BERT 
ADRON. (M). District manager, 
Sperry-Sun Well Surveying Co. 
Fort Worth DAGGETT, WILLIS 
KENNETH. (M). Sales manager, 
Welex Jet Services, Inc. 

Houston — GLANVILLE, JAMES 
WILLIAM. (C/S—S-J). Research 
engineer, Humble Oil & Refining 
Co.; HOWARD, LEWIS BENTON. 
(C/S—J-M). Petroleum engineer, 
American Republics Corp.; NEW- 
SONIE, JOEL ARTHUR, JR. (C/S 
—J-M). Vice-President, Parks En- 
gineering Co.; WEATHERLY, JUS- 
TIN EUGENE, JR. (C/S—S-J). 
Petroleum engineer trainee, Gulf 
Oil Corp.; WINSAUER, WELDON 
OTTO. (J). Assistant research engi- 
neer, Production Research Dept., 
Humble Oil & Refining Co 
Kilgore—ECKART, ROBERT RON- 
DO, JR. (C/S—J-M). Division pro- 
Seas geologist, Shell Oil Co., 


Seidinnt--ROSEINEE: ROBERT AL- 
FRED, JR. (M). Engineer, Sinclair 
Oil & Gas Co.; FITTING, ROBERT 
DANCY. (C/S—J-M). Member of 
firm, Fitting, Fitting & Jones.; 
RANDERSON, LUTHER WINN. 
(C/S—J-M). Petroleum engineer, 
Magnolia Petroleum Co.; SIMPSON, 
JULIAN MOORE. (J) Junior engi- 
neer, Sinclair Oil & Gas Co. 

San Antonio— PARKS, ROBERT 
HALL. (C/S—S-J). Petroleum en- 


Supt., Ralph E. Fair, Inc.; TOWER, 
JOHN RUSSELL. (AM). Petroleum 
tr saa Seeligson Engineering 


sea ‘Oo '—-REIKIE, MATTHEW 
KER THOMSON. (M). Superinten- 
dent of research, Tin Processing 


Corp. 

Wichita Falls—GOULDY, RO- 
LAND. (C/S—J-M). Petroleum en- 
gineer, Bridwell Oil Co. 


UTAH 

Eureka — FITCH, CECIL ALOYS- 
Tus, JR. (C/S—J-M). Assistant 
general manager, Chief Consolidated 
Mining Co. 

Midvale—-TONNESEN, ROBERT 
SVANE. (C/S—S-J). Mucker, U. 8S. 
Smelting & Refining Co. 


WASHINGTON 


Olympia—RECTOR, MICHAEL 
ROBERT. (C/S—S-J). Field geolo- 
gist, Union Oil Co. of California. 
Spokane—KAISER, EDWARD 
PECK. (C/S—J-M). Regional geol- 
ogist, New Jersey Zinc Co. 


WEST VIRGINIA 


Holden—NORTHCOTT, ELLIOTT, 
Il. (J). Preparation engineer, Island 
Creek Coal Co. 

Huntington —- RUDNICKI, JOHN 
WALTER FRANCIS. (C/S—S-J). 
Field engineer, The C. & O. Railway 
Co. 


WISCONSIN 
Cudahy — AGUIRRE, LUIS EN- 


RIQUE. (M). Erection engineer, 
Allis-Chalmers Mfg. Co. 
WYOMING 


Laramie—FEARN, LYMAN. (M). 
State inspector of mines, State of 
Wyoming. 

Rock Springs—-FISHER, SYLVES- 
TER JAMES. (C/S—S-J). Petro- 
leum engineer, Mountain Fuel Sup- 
ply Co. 


ALBERTA 


—KELLER, ALFRED 
EMIL. (C/S—J-M). Assistant to 
manager, Texaco Exploration Co. 


BRITISH COLUMBIA 


Britannia Beach — CHLUMECKY, 
NICHOLAS. (AM). Miner, Brittan- 
nia Mining & Smelting Co., Ltd.; 
McKICHAN, JOHN DOUGLAS. 
(C/S—J-M). Ventilation engineer, 
Britannia Mining & Smelting Co., 
Ltd.; ROPER, EDWARD CECIL. 
(C/S—J-M). Manager, Britannia 
Mining & Smelting Co., Ltd. 


ONTARIO 


Black Donald Mines —EDWARD, 
BRUCE GARFIELD. (C/S—J-M). 
Manager, Black Donald Graphite 
Division, Frobisher, Ltd. 
Ottawa—HAYSLIP, GORDON OS- 
CAR. (C/S—J-M). Mineral dressing 
engineer, Bureau of Mines. 


DURANGO 
Tayoltita—WOODS, ROBERT 
GRAYSON. (C/S—J-M). Mill super- 
intendent, San Luis Mining Co. 
GUERRERO 

Mexcala—SMITH, WALTER AL- 


TON. (M). Mine superintendent, Cia. 


Minera del Mexcala. 


HIDALGO 
Taxco—COOPER, JAMES REN- 
RICK. (C/S—J-M). Metallurgist, 


American Smelting & Refining Co. 


SONORA 

Cananea—VELASCO, J. RUBEN. 
(C/S—J-M). Field geologist, Ana- 
conda Copper Mining Co. 
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BOLIVIA 
Oruro—ALBERTSON, FLOYD ELI. 


(C/S—J-M). Mill superintendent, 
Cia. de Mines de Colquiri. 
BRAZIL 


Rio de Janeiro—DEARAUJO, OL- 
VEIRA, GABRIEL MAURO. (C/S 
—J-M). Mining engineer, Dept. Na- 
cional de Producao Mineral. 


COLOMBIA 

Bogota—COSTER, WILLEM ARN- 
OLD. (C/S—J-M). Consulting engi- 
neer, self. HESS, LORAIN. EM- 
METT. (C/S—J-M). Chief petro- 
leum engineer, Socony-Vacuum Oil 
Company of Colombia. 


ECUADOR 

Guayaquil — WILLIAMS, CLAR- 
ENCE THOMAS. (C/S—J-M). En- 
gineer-foreman in charge of Mines 
Nuevas operation, Calera Explora- 
tion Co. 


PERU 

La Oroya—L ACY, WILLARD 
CARLETON. (C/S—J-M). Petrolo- 
gist, Cerro de Pasco Copper Corp. 


VENEZUELA 


Cumarebo —BOSSERT, WARREN 
HARRIS. (J). Petroleum engineer, 
Creole Petroleum Corp. 


ENGLAND 


Yorkshire— FRANCIS, SYDNEY. 
(M). Chief metallurgist and manag- 
ing director, Brontalloy, Ltd. 


GERMANY 

Stuttgart — SCHRAMM, JACOB. 
(M). Chief metallurgist, Metall-Guss 
and Presswerk Heinrich Diehl. Vide; 
Univ. Teacher, Technische Hoch- 
schule. 


LUXEMBURG 


Luxemburg—S CHMIT, RENE. 
(M). Superintendent, Aciéries Réu- 
nies de Burbach-Eich-Dudelange. 


SYRIA 

Aleppo—TCHALABI, MOHAMMED 
TAHER. (J). 

INDIA 


Bokaro—SHOME, MAKHAN LALL. 
(M). Superintendent of Collieries, 
Government of India. 


PHILIPPINE ISLANDS 


Manila— THORMEYER, WAL- 
TER RICHARD. (C/S—J-M). 
Sales engineer, mining dept., Earn- 
shaws Docks & Honolulu [ron 
Works, Manila. 


STUDENT ASSOCIATES 


Elected August 17, 1949 


Thomas B. Budinger....Penn State 
Noel F. Herbst..... Melbourne Univ. 
d 


Cc eeececccece Mich.Min. & Tech. 


Earl G. Thurman....... Univ. Okla. g 
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Drop Everything. . ! 


in the laboratory 


... and the rigging 





Mid-Year 
Meeting 


Columbus, Ohio, Sept. 24—Oct. I 








Meet: Two thousand engineers 


Learn: Latest operating techniques 
at important technical sessions 


Bring: Your experience and "know-how" 


Enjoy: Field trips, banquets, social events »— > 
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Field Trips 


LL day Thursday, September 

29 will be devoted to field 
trips, and Members attending the 
Mid-Year Meeting can take thei~ 
choice from among the six outlined 
here. 
1. Battelle Memorial Institute and 
Ohio State University. Battelle 
is the largest independent indus- 
trial research foundation in the 
nation, with an international repu- 
tation for research in metallurgy, 





Flotation Research at Battelle. 


fuels, ceramics, corrosion technol- 
ogy and graphic arts. It has gained 
distinction in fields ranging from 
industrial physics to engineering 
economics. At Ohio State, visitors 
will see a special exhibit by the 
State’s Archaeological and His- 
torical Society, a demonstration of 
the fire wall tests now being con- 
ducted, and the new cyclotron. 

2. Hanna Coal Co., Cadiz, Ohio. 
Coal men and open-pit operators 
will enjoy this trip through the 
Company’s underground coal mine, 
as well as the completely modern- 
ized coal laundry and coal cleaning 
plant, where it is now possible to 
dry coal to within 2 percent of the 
surface moisture. But the day’s 
feature will be the operation of the 
world’s largest open pit mining 
shovel, the giant which scoops up 
49 cubic yards at one time. 

3. Jeffrey Manufacturing Co. and 
Battelle Memorial Institute. The 
big 50-acre Jeffrey plant where em- 
phasis is placed on the mechanized 
aspects of drilling, cutting, load- 
ing, conveying, transporting, 
screening, beneficiation, sizing and 
ventilation will provide the first 
half of the trip. Visitors will see 
mining material handling and proc- 
essing from raw product to finished 
mining machine. At Battelle, the 
accent will be on the research be- 








ing carried out by the Bituminous 
Coal Research Association there. 
4. Lustron Corp. and Owens-Corn- 
ing Fiberglas Co. Members who 
are bothered by the housing short- 
age will enjoy the Lustron plant, 
where 100 steel and enamel dwell- 
ings are mass-produced each day. 
At the Owens-Corning plant in 
Newark, Ohio, white fleecy blankets 
of Fiberglas move along on con- 
veyor belts to their ultimate 
destination as thermal insulation 
materials in domestic appliances, 
industrial equipment, and all types 
of transportation equipment. 

5. Pure Oil Refinery and Perman- 
ente Metals Corp. This is designed 
to satisfy both metallurgists and 
Petroleum Branch Members. Many 


.unusual operations will be avail- 


able for inspection at the Pure Oil 
refinery, and the Permanente tour 
will embrace the Company’s opera- 
tions in working high purity alumi- 
num pig into transmission cable 
wires. Four dollars for this trip. 
6. Turnstead Division, General 
Motors Corp.. and National Elec- 
tric Coil Co. Plant hardware is 
produced at the Turnstead Plant 
for all General Motors automo- 
biles, and visitors will view metal 
forming, plating, and stamping 
operations. National Electric Coil 
manufactures electrical coils to be 
used in rewinding rotating electri- 
cal apparatus. 


The Ladies 


Mrs. AIME can relax at the Mid- 
Year Meeting, and enjoy a round 
of informal fun. There'll be no 
long-dress affairs emphasizing for- 
mality, including the Mid-Year 


Banquet at the Neil House. 





The Proceedings will start with the 
registration on Monday morning, 
Sept. 26, and then, at noon, the All- 
Institute luncheon will begin. That 
afternoon, the ladies will go on a 
sightseeing tour of Columbus, 
through the Governor’s mansion, 
Battelle Memorial Institute, Capi- 
tal University, Ohio State Univer- 
sity, and yes, even the Ohio Peni- 
tentiary. 

Another inspection trip is sche- 
duled for Tuesday morning, fol- 
lowed by luncheon and then all 
afternoon to get ready for the 
cocktail party and AIME Mid-Year 
Banquet later that evening. Wed- 
nesday will feature luncheon and 
a fashion show. 





Wrapping underground pipe with Fiberglas. 
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Registration will begin Sunday, 
Sept. 25, at the Neil House, and 
continue through Monday morning. 
Members, $3, non-members, $5. 
Members and non-members will be 
distinguished from one another by 
different colored registration 
badges. This will give members an 
opportunity to extend courtesies to 
non-members. 

Social events: Banquets — AIME 
Mid-Year Banquet, Wednesday 
evening. Preceded by a cocktail 
party. Tickets, $6.50. Annual 
Banquet, Southern Ohio Section, 
National Open Hearth Committee, 
AIME, on Friday evening. Tickets, 
$6. Others — Dinner-in-the-Sky, 
Wednesday evening. Scotch Break- 
fast, Minerals Beneficiation Divi- 














Mining Geology 
Tuesday Afternoon 


Technical Session. 

Underwater Seismic Investigations 
for Civil Engineering Studies. By 
Robert E. Barnett, Geologist, 
Corps of Engineers, Ohio River 
Division Laboratories. 

Trace-element Studies, Santa Rita, 
New Mexico. By Paul F. Kerr, 
Prof., Mineralogy, Columbia Uni- 
versity, and Donald L. Graf, Illi- 
nois Geological Survey. 

Tin Deposit of Monserrat, Bolivia. 
By Russell Gibson, Assoc. Prof., 
Geol., Harvard Univ., and F. S. 
Turneaure, Assoc. Prof., Geol., 
Univ. Michigan. 

Minerals Beneficiation 
Division 


Sunday Afternoon 


Informal business session. 
Swainson, presiding. 


Ss. J. 


Monday Afternoon 


Technical Session, E. H. Rose and 
Harlowe Hardinge, Chairmen. 
Junior Ball Room, Neil House. 


Unit Process of Crushing 
and Grinding 


Effects of Rod Mill Feed Size Re- 
duction. By John J. Strohl, Mill 
Supt., and Harry J. Schwellen- 
bach, Mill Operator, National 
Lead Co. 

Use of Spiral Classifiers as Ball 
Mill Feeders. By T. C. King, 
Eagle Picher Co. 

Relative Wear Rates of Various 
Diameter Grinding Balls. By 


sion, Tuesday morning. 
Luncheons: Monday, All-Institute 
Luncheon. $3.50. Tuesday, AIME 
Board of Directors; Extractive 
Metallurgy Division, ($3.50); Ex- 
ecutive Committee, Coal Division 
($3.50). Wednesday, Minerals 
Beneficiation Division ($3.50); 
Coal Division ($3.50); and Indus- 
trial Minerals Division ($3.50). 
Meetings: Missouri School of Mines 
Alumni will hold a party on Mon- 
day evening, Sept. 26. The Petro- 
leum Branch will meet on Monday, 
Tuesday and Wednesday. See the 
Journal of Petroleum Technology 
for details. The Mineral Industry 
Education Division will meet on 
Sunday afternoon at the Neil 
House. 


Technical Sessions 


D. E. Norquist, Sheffield Steel 
Co 


Grinding Progress at Tennessee 
Copper. By J. F. Myers, Mill 
Supt., and F. M. Lewis, Asst. 
Mill Supt., Tennessee Copper and 
Chemical Co., Copperhill, Tenn. 


Tuesday Morning 

Scotch breakfast. 

Technical Session, E. H. Crabtree, 
Jr., Chairman. Junior Ball Room, 
Neil House. 

Unit Process of Concentration 

The Flotation of Copper-zinc Sul- 
phide Minerals of the Prince Leo- 
pold Mine. By Charles Piedboeuf. 

Flotation of Chalcocite. By S. B. 
Tuwiner and S. Korman, Dept. 
of Devel. and Research, Phelps 
Dodge Corp., Laurel Hill, N. Y. 

The Frothability of Pine Oils. By 
S. C. Sun, Asst. Prof., Mineral 
Preparation, Penn. State Coll. 

The Behavior of Mineral Particles 
in Electrostatic Separation. By 
S. C. Sun, J. D. Morgan, Jr., Na- 
tional Security Resources Board, 
and R. F. Wesner, Engr., Mc- 
Nally Pittsburgh Mfg. Corp. 


Tuesday Afternoon 
Technical Session, Raymond E. 
Byler, Chairman. 
Unit Process of Operating 
Control 
An Electronic Tramp Iron Detec- 
tor. By C. M. Marquardt, Mining 
Engineer and Geophysicist, Com- 
bined Metals Reduction Co. 
Statistical Control Methods. By 
W. F. Keyes, Jr., Mineral Engr., 


Meeting News 








ne 2 








Hugo Johnson 
General Chairman, AIME Mid-Year Meeting 








and M. H. Dorenfeld, Mineral 
Engr. 

Experiences with a Density Record- 
ing and Control Instrument for 
Heavy Media Separation. By J. J. 
Bean, Min. Dressing Engr., 
American Cyanamid Co. 

Paper on pumping by Wm. B. 
Stephenson, The Allen Sherman 
Hoff Co. 


Wednesday Morning 
Technical Session, I. M. LeBaron, 
Chairman. 
Symposium on Grinding 
(titles later) 


Wednesday Noon 
Minerals Beneficiation Division— 
Business Luncheon. 8. J. Swain- 
son, Division Chairman, presid- 
ing. 
Wednesday Afternoon 
“Clean-up” Session, Donald W. 
Scott, presiding. 
General Discussion of all papers. 


Extractive Metallurgy 
Division 


Tuesday Morning 
Technical Session. 


Titanium Investigations: Research 
and Development Work on the 
Preparation of Titanium Chlo- 
ride and Oxide from Titanium 
Mattes. By R. G. Knickerbocker, 
C. H. Gorski, H. Kenworthy and 
A. G. Starliper, Met. Div., U. 8S. 
Bureau of Mines, Rolla, Mo. 

A Thermodynamic Investigation of 
the System Silver-silver Sul- 
phide. By Terkel Rosenqvist, In- 
stitute for the Study of Metals, 
University of Chicago. 
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Technical Sessions 








industrial Minerals 
Division 
Monday Afternoon 
Building Materials; Groundwater. 
Industrial Limestones of Indiana. 
By John B. Patton, Indiana Geo- 


logical Survey. 

Limestone in the Muskingum Val- 
ley. By C. H. Bowen, Ohio State 
University Experiment Station. 


ana Limestone Producers Ass’n. 


Tuesday Morniag 

Mineral Deposits. 

Silica Deposits of Arkansas. By 
W. B. Mather, Southwest Re- 
search Institute. 

Kaolin in Texas. By F. K. Pence, 
University of Texas. 

Mineral Resources of the Lone 
Star Steel Company. By A. B. 
Drescher, Lone Star Steel Co. 

Geologic Exploration for Uranium 
in the Colorado Plateau Area. 
By Wallace G. Fetzer, Atomic 
Energy Commission. 


Tuesday Afternoon 


Preparation; New Products. 

Problems of Preparation of Lime- 
stone Samples for Spectrographic 
Analysis. By Richard K. Lein- 
inger, Indiana Geological Survey. 

Petalite—A New Commercial Min- 
eral. By John D. Clarke, Foote 
Mineral Co. 

Sand Deposits of Northern Ohio. 
By Wm. Smith, Ohio State Univ. 


Clays. By G. A. Bole and K. B. 
Czarnecki, Ohio State University 


Geology of Michigan Salt Deposita 
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By Harry J. Hardenberg, Michi- 
gan Geol. Survey. 
Salt Deposits of Kansas. 


Wednesday Afternoon 
Wednesday afternoon left open so 
members of Industrial Minerals 
Division may attend the Air Pol- 
lution session of the Coal Divi- 
sion, at 2 p. m. 


Coal Division 
Monday Afternoon 

Student Forum— joint with all Di- 
visions. : 

Panel: Moderator, C. E. Lawall, 
Chesapeake & Ohio Railway Co. 
A. R. Anderson, Mgr. of Sales, 
Mining Div., The Jeffrey Mfg. 
Co., Columbus. C. E. Bales, vice 
president, Ironton Fire Brick Co. 

- M. D. Cooper, Mgr., Vocational 
Training, National Coal Associa- 
tion. Gerald C. Gambs, Mgr., 
Service Dept., Pittsburgh Consol- 
idation Coal Co. James Hyslop, 
Exec. Vice Pres., Hanna Coal 
Co. L. F. Reinartz, vice presi- 
dent, Armco Steel Corp. D. T. 
Ring, vice president, The Preston 
Oil Company. Clyde E. Williams, 
director, Battelle Memorial Insti- 
tute. 

Tuesday Morning 

Coal Geology and Synthetic Fuels. 

Coal Reserves of Perry County, 
Ohio. By Norman K. Flint, Geo- 
logical Survey of Ohio, Colum- 
bus, Ohio. 

Research in Coal Geology. By Gil- 
bert H. Cady, Illinois State Gev- 
logical Survey, Urbana, IIl. 

Preparation of Coals for Synthetic 
Liquid Fuels. By Wm. J. Crentz 
and J. D. Doherty, U. S. Bureau 
of Mines, Washington, D. C. 

Discussions: Synthetic Liquid Fue] 
Studies in Ohio. By W. H. Smith, 
Geological Survey of Ohio, Co- 
lumbus, and C. A. Bowen, Ohio 
State University, Columbus. 


Teesday Noon 
Luncheon. Coal Division Executive 
Committee. 


Tuesday Afternoon 
Symposium on Continuous Mining. 
The Analysis for a Continuous Min- 

ing Machine. By Gerald van 
Stroh, BCR Mining Development 
Committee, Huntington, W. Va. 
The Colmol, A Continuous Mining 
Machine. By Clifford H. Snyder, 
Sunnyhill Coal Co., Pittsburgh. 
The Continuous Miner. By W. B. 


— 


Jamison, Jamizon Coal & Coke 


Co., Greensburg, Pa. 
Dosco Continuous Miner. 


Wednesday Morning 
Promises for A.C. Power Econ- 
omies with New Mining Methods. 
By J. R. Guard, Rochester and 
Pittsburgh Coal Co., Indiana, Pa. 
Symposium on Mine Roof Pinning: 
Latest Developments in Roof Bolt- 
ing. By Edward Thomas, U. S. 
Bureau of Mines. 
Paper by Lee Siniff, Consolidation 
Coal Co. (Ky.), Jenkins, Ky. 


Mining Methods 
Tuesday Morning 


Technical Session. 

Development Work with Trackless 
Equipment. By E. A. James, 
Asst. Gen. Mine Supt., Southeast 
Missouri, St. Joseph Lead Co. 

Wrapping Pillars with Old Hoist 
Rope. By B. T. Wykoff, Mine 
Supt., St. Joseph Lead Co. 

Stresses About Mine Openings. By 
Louis A. Panek, U. S. Bureau of 
Mines, College Park, Md. 


Wednesday Morning 


Technical Session. 

A Classification and Application of 
Drill Jumbos. By O. J. Neslage 
and R. W. Jenkins, Joy Mfg. Co. 

Pneumatic Sectional Steel vs. Dia- 
mond Core Drill Sampling in 
Brecciated Rock, Aspen, Colo- 
rado. By Paul T. Alisman, U. 8. 
Bureau of Mines, Salt Lake City, 
Utah. 

Development in the Use of Steel 
for Underground Support. By 
F. J. Haller, Supt., Mather Mine, 
The Cleveland-Cliffs Iron Co. 

Concrete Slusher Drifts. By Joseph 
Bernhardt, Mine Supt., Mine No. 
4, Bethlehem Steel Co. 


Wednesday Noon 
Coal Division Luncheon. 


Wednesday Afternoon 

Symposium on Air Pollution. Ball- 
room, Neil House. 

Some of the Unknown Air Pollut- 
ing Solids of Alleghany County. 
By T. C. Wurtz, County of Alle- 
gheny, Pittsburgh, Pa. 

Air Pollution by Industrial Gases — 
and Liquids. By L. C. McCabe, — 
U. S. Bureau of Mines, Washing- — 
ton, D. C. . 

Discussions: W. C. L. Hemeon, In — 
dustrial Hygiene Foundation, 
Pittsburgh, Pa. Henry F. Hebley, 
Pittsburgh Consolidation Ce 
Co., Pittsburgh, Pa. 
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Meehanization at the Bureau of 





Mines Oil-shale Mine 
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By E. D. GARDNER* and E. M. SIPPRELLE,+ Members AIME 


The Synthetic Liquid Fuels Act (58 
Stat., 190; 30 U.S.C. Sup., Secs. 321- 
325) was approved by Congress April 
5, 1944; it directed the Bureau of 
Mines to build demonstration plants to 
produce synthetic liquid fuels from coal, 
oil shale, and agricultural products. 

The most important oil-shale de- 
posits in the United States are in the 
Green River formation of Colorado, 
Utah, and Wyoming. The oil shale of 
western Colorado generally is more 
amenable to exploitation, more per- 
sistent, and apparently richer than 
elsewhere in the Rocky Mountain 
Region. It occurs at the top of a high 
plateau surrounded by bold, nearly 
vertical escarpments 500 to 600 ft in 
height. The top 400 to 500 ft of these 
escarpments comprises an oil-shale 
measure that averages 15 gal of shale 
oil per ton; the bottom 70 to 100 ft of 
the measure, called the Mahogany 
Ledge, averages over 30 gal per ton. 
The full measure in a 1000-square-mile 
area is estimated to contain 300 billion 
barrels of shale oil;! the Mahogany 
Ledge is estimated to contain 100 bil- 
lion barrels of oil. These estimates are 
based on numerous surface samples and 
®n core-drill holes drilled by the Gov- 
@rmment and by private enterprise. 

The oil-shale beds are undisturbed 
and lie nearly horizontal. The name 
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“oil shale”’ is unfortunate, as the rock 
is a tough, strong maristone. Organic 
matter named “kerogen” is a con- 
stituent of the rock. 

The oil-shale demonstration mine is 
on Naval Oil-Shale Reserve No. 1; it is 
about 544 miles by mountain road from 
the plant site, which, in turn, is 2 miles 
from U.S. Highway 6 and 10 miles west 
from Rifle, Colo. The highway parallels 
the Colorado River, the Denver and 
Rio Grande Western Railroad, and a 
66,000-volt public-utility power line. 

Early in the program it was realized 
that an oil-shale enterprise would have 
to be on a large scale to be commercial, 
and that unusually low mining costs 
would be necessary. The physical char- 
acteristics of the Mahogany Ledge and 
an overlying roof stone are unusually 
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favorable both for large-scale operation 
and low mining costs. Quarry practices 
largely will be followed underground to 
mine the Mahogany Ledge. The aim 
has been toward complete mechaniza- 
tion of all mining operations. 

A mining unit would comprise a 
square mile containing 100,000,000 tons 
of oil shale with allowance for mining 
losses. An investment of $1,000,000 
would be $0.01 a ton; such an expendi- 
ture, therefore, could be made to save, 
say, $0.015 per ton daily operating cost. 

A goal of a mining cost of $0.50 per 
ton was set up in 1945. Open-cut min- 
ing costs then were about $0.25 per ton 
of material handled; it was hoped that 
a cost double this amount could be ob- 
tained in mining the Mahogany Ledge. 
Costs of labor and supplies have in- 
creased since 1945 and so has the selling 
price of petroleum products. 

To those unacquainted with the 
character of the Green River deposits, 
the name “‘shale"’ suggested high min- 
ing costs. Others assumed that coal- 
mining costs of $2 to $5 per ton would 
apply. To many, the expected mining 
costs appeared the principal handicap 
to the establishment of an oil-shale 
industry. The purpose of the Bureau of 
Mines is to demonstrate methods and 
to} establish costs for mining the oil 
shale on a large scale. It is hoped this 
work will lead to the establishment 
of a large-scale, commercial oil-shale 
enterprise. 
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FIG 1—Underground quarry mine layout, oil-shale demonstration plant, Rifle, Colo. 


Mining Metheds 


The first problem to be solved, ob- 
viously, was to determine how large 
openings could be maintained safely 
underground without artificial support. 
To this end, representative samples of 
the Mahogany Ledge and of the roof 
stone were tested at Columbia Uni- 
versity and at the Bureau of Mines 
stations at College Park, Md., and at 
Pittsburgh, Pa.* The theoretical results 
indicated that the overlying formation 
could be supported by 60 ft square 
pillars spaced 60 ft apart, and that the 
roof stone would safely stand in the 
openings. A test room 50 by 100 ft was 
excavated under the roof stone in 1946 
to obtain a practical check on the 
theoretical results. It was widened to 
60 ft in May 1947, to 70 ft in August 
1947, and to 80 ft in November 1948. 
During this period, daily sag measure- 
ments were taken; rock noises also were 
recorded through a system of geo- 
phones connected to a microseismic 
recorder. To date there has been no 
evidence that undue stresses have 
developed in the roof stone either in 
the test room or the mine workings. 
The danger of projecting the results 
beyond the workings is recognized. The 
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quality of the roof stone, however, is so 
remarkably consistent that it is felt 
the data are reliable. 

It was decided to mine the Ma- 
hogany Ledge by advancing three 
levels horizontally into the Mahogany 
Ledge. The advance heading is 27 ft, 
and each of the other two levels is 2114 
ft high; the lower levels will follow the 
advance of the top level similar to 
benches in a quarry. Fig 1 illustrates 
the proposed mine layout. By having 
the advance level at the top, work on 
all three levels is under the good roof 
stone. Moreover, the roof and upper 
parts of the pillars are more accessible 
for initial scaling and inspection from 
the top level than from a lower one. 


Breaking 


The only major operation in the 
underground mine essentially different 
from quarry practice is drilling and 
blasting in the advance heading. Faces 
on this level have only one free face to 
which to break. Drill holes must be 
drilled more accurately to pattern, 
more holes are required, and more ex- 
plosive is needed per ton broken than 
will be required on the lower benches, 


which will have two free faces. More- 
over, drilling horizontal holes in a 
27 by 60 ft face is much more difficult 
than drilling vertical down holes on a 
bench. 3 

To date most of the effort at the oil- 
shale demonstration mine has been the 
development of equipment and pro- 
cedures for drilling and blasting on the 
top level. 


DRILLING 


The initial drilling investigations 
were time studies of conventional drill- 
ing practices using standard 3 in. rock 
drills mounted on columns. The results 
obtained from these studies were 
startling; a miner and chuck tender 
were required for each machine, and 
the drill was actually drilling less than 
one-third of the work shift. The re 
mainder of the time was spent i 
setting up, tearing down, changing 
drill steel, changing position of the 
drill on the arm and column, and other 
tasks. 

Analysis of these data indicated that 
the drilling phase was a logical one 
with which to start mechanization, it 
was reasoned that if changing drill sted 
could be eliminated by the use of It 
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to 15 ft drill rods and of 10 to 15 ft drill 
feed carriages, and if the setting up, 
dismantling, and changing of the drill 
position could be mechanized ade- 
_ quately, at least one man of the drilling 
crew per machine would not be needed. 
Drilling with long rods in a mechanized 
operation also would allow a greater 
actual drilling time per machine. 

The first obstacle in the path of the 
program for the mechanization of 
drilling was that conventional detach- 
able rock bits could drill only from 3 to 
5 ft in oil shale without becoming dull. 
This, of course, required changing of 
bits or rods several times for each hole. 
To overcome this handicap, a research 
program was instigated to develop a 
hard-surfaced rock-drill bit that would 
drill at least 10 ft without becoming 
dull. As a result, a bit hard-surfaced 
with tungsten-carbide was developed, 
which consistently drills over 70 ft be- 
fore it ~equires resharpening.* 

Mechanizing the various drilling op- 
erations for drilling flat holes of a 
round in a 27 ft high by 60 ft wide face 
presented another problem. A solution 
for this was found in a new and effi- 
cient type of multiple-drill carriage (or 
jumbo) designed and built on contract 
(Fig 2). This unit has two horizontal 
platforms mounted on a framework at 
the rear of a diesel truck. Each plat- 
form contains two 4 in. percussion 
drills mounted on 1114 ft feed slides. 
The vertical inclinations of the feed 
slides are controlled by screws and 
ratchets. Air hoists are used for raising 
and lowering the platform; spur gear 
devices permit swinging the platforms 
to various horizontal angles. A water 
tank and air hose reel also are mounted 
on the truck. Only the 3-in. air hose 
has to be connected to the air supply 
preparatory to drilling. The four drills 
mounted on the carriage are operated 
by two men. By use of the multiple- 
drill carriage, two miners can drill a 
round with 10 ft steel in about 5 hr. 
Prior to the time the Bureau of Mines 
multiple-drill carriage was placed in 
operation, drilling on the top level was 
done with conventional wagon drills 
which required two men to a machine. 
Over 10 man-shifts were required to 
drill a 10 ft round with this equipment. 
Longer drill feed slides have been de- 
signed and are being built for the 

multiple-drill carriage. These slides 
will enable 15 ft holes to be drilled. It 
is expected that these longer rounds 
ean still be drilled by two men in an 
8 hr shift and will break 1500 tons. 

Although breakage of the long drill 
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FIG 2—Maultiple drill carriage or jumbo for drill’ng advance 
heading of underground quarry. 








rods because of fatigue appears about 
normal, the cost of steel per ton of oil 
shale mined is excessive. A research 
problem was set up to investigaie the 
use of alloy drill steels and to find some 
method of treating used drill steel to 
relieve fatigue strains. Experiments 
using alloy drill steel have been dis- 
couraging, and no furnace long enough 
has been found in which to treat the 
drill steel. An encouraging result was 
noted while testing an Ingersoll-Rand 
type 2 insert bit. The life of the drill 


hard-surfaced bit. The increased life 
is believed to be due to the fact that the 
insert bit maintained a sharper cutting 
edge throughout the life of the rod, 
thereby reducing the fatigue shock. At 
the time of writing, the bit had drilled 
1680 ft in oil shale with no apparent 
damage or dulling. 

Although the mechanized jumbo 
using percussion drills powered with 
compressed air may be considered ade- 





quate for the drilling phase of the top 
heading, it is not necessarily the best 
solution. A research program currently 
is being conducted at Rifle to develop a 
rotary drill and auger-type bits for 
drilling oil shale. The rotary drill has a 
number of advantages over the percus- 
sion drill: 

1. The drilling rate is higher. 

2. The breakage of drill rods would 
be considerably less. 

3. Electric power could be substi- 
tuted for more costly compressed air. 

4. Deeper rounds could be drilled 
without loss of drilling speed. 

5. The noise of percussion drills 
would be eliminated in the mine 
workings: 

As in the case of percussion drilling, 
the selection and development of a bit 
is the primary problem. Numerous 
types of rotary drill bits with tungsten- 
carbide inserts are being tested. Some 
of these bits are shown in Fig 3. Nearly 
all of the bits pictured have satisfac- 
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beds of the middle third of the Ma- 
hogany Ledge at a rate of 36 to 42 in. 
per minute actual drilling time. As the 
inserts either become dull or broken 
with 3 to 5 ft of drilling in the lower- 
grade oil shales of two-thirds of the 
Ledge, the bits cannot be considered 
adequate. One possible exception is the 
Cyclone masonry bit manufactured by 
the New England Carbide Tool Co. 
This bit, in the one test made up to the 
time of writing, drilled 70 ft into the 
lower-grade oil shale at a rate of 33.5 
in. per minute before resharpening was 
necessary. A bit is desired that will 
have a life long enough to compensate 
for the higher cost of this type of bit; 
it also should have a drilling speed, 
with a rotary drill, at least double that 
ordinarily obtained with the percussion 
drills. 

Many standard rounds for large 
headings, with variations, have been 
tried. The pattern found to be most 
successful to date in a 60 ft wide by 27 
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FIG 4—84 hole round using 3 V-cuts. 


ft high heading is shown in Fig 4. The 
top holes bottom about 1 ft from the 
roof stone and break to an uncemented 
bedding plane at the roof stone. This 
round has a total of 84 holes averaging 
10 ft in depth; it will break about 1000 
tons of rock with a powder consump- 
tion of 0.56 lb per ton. It is drilled in 
three settings of the jumbo and is 
blasted in three series in a parallel. This 
round will be used as the basis for 
developing the best pattern for a 15 
ft deep round that will be drilled when 
the new slides are installed on the mul- 


tiple-drill carriage. 


BLASTING 


The cost of explosives probably will 
be the largest single item of expense in 
mining oil shale on a large scale. Con- 
siderable research, therefore, is justi- 
fied to ascertain the grade and type of 
explosive that will give optimum results 
and to determine the best procedures 


to follow for a minimum overall break- 
ing cost. The goal set up at the begin- 
ning of the project was not to exceed 
half a pound of explosive per ton of oil 
shale broken. 

Early blasting experiments were 
made with du Pont Gelex No. 2, 45 pet 
strength; Gelex No. 3, 40 pct strength; 
and Extra C and Extra C-1 explosives. 
These tests indicated that good frag- 
mentation is obtained with the Gelex 
No. 2, 45 pct strength, with the 
smallest consumption of powder per 
ton of rock broken. Further tests are 
to be made, but this explosive has been 
adopted as a constant in current ex- 
perimental work with heading rounds. 

Charging a round in a 27 by 60 ft 
heading such as described above is 
time-consuming. Stagings were re- 
quired, and handling the explosives to 
the stagings was difficult and hazard- 
ous. A special piece of equipment was 
designed and built from which to 
charge the blastholes. This unit con- 
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sists of a wooden, 5 by 10 ft platform 
mounted on a Wagnermobile fork-lift 
truck (Fig 5). The truck is powered by 
a diesel engine and has a power hoist 
for raising and lowering the platform 
from which the miners charge the ex- 
plosive into the drill holes. In addition, 
there is a ladderway up the side of the 
hoist frame and a remote-control cable 
to permit lowering of the platform by 
the miners working on it. The man- 
hours required for blasting have been 
reduced by about one-third through 
the use of the unit. At present, two 
miners can charge and biast a round 
in 5 hr. The rounds are loaded with 
three settings of the rig. The platform 
is of adequate size to allow carrying 
enough explosive to charge all the holes 
for each setting, thereby simplifying 
the explosives-handling problem. 

No adequate or safe mechanized 
process could be found for tamping ex- 
plosive into the blastholes. Experi- 
ments in which only the last cartridge 
in each hole was tamped indicated no 
apparent loss in blasting efficiency. At 
present, 13¢ by 8 in. cartridges are 
used in 1% or 2 in. constant-diameter 
blastholes, and only the last cartridge 
in each hole is tamped. 

Considerable experimental work re- 
mains to be done to perfect the drill 
pattern, to ascertain the optimum 
quantity and the best grade and type 
of explosive, to determine the best 
sequence of firing the blastholes, and to 
find the optimum ratio of diameter of 
drill hole to length of column of explo- 
sive in the hole. 


Leading andTransportation 


Preliminary studies indicated that a 
continuous-type loader discharging di- 
rectly onto a conveyor belt, which, in 
turn, would transport the broken shale 
to the crushing plant, would be the 
most efficient ultimate practice of 
handling the broken oil shale. This 
procedure was not adopted, because 
no standard continuous-type loading 
equipment capable of loading the large 
fragments of broken oil shale (up to 5 
ft in diameter) is made, nor are con- 
veyor belts made to handle such mate- 
rial. It was then necessary to accept 
standard loading and transportation 
equipment such as is used in quarries. 

A standard 244 yard, Bucyrus-Erie 
electric shovel with a special short boom 
to permit working under a 25 ft ceiling 
was chosen for loading the broken 
shale. As the shale is relatively light- 
weight (16 cu ft to the ton in place), 
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FIG 5—Mobile blester's pletform from 
which to charge blastholes in advance head- 
ing of the underground quarry. 





FIG 6—A 3 cu yd electric shovel loading 2 15-ton Euclid dump 
truck on advance heading of underground quarry. 


the 215 yard dipper was replaced with 
one of 3 cubic yards capacity. Two 
15-ton Euclid diesel end-dump trucks 
were obtained from the Navy, and later 
a third truck of the same size was pur- 
chased for transporting the shale. Fig 
6 shows the electric shovel loading a 
dump truck. The electric shovel ap- 
pears to be the largest unit that can 
work efficiently in the 27 ft high by 60 
ft wide openings; a larger dump truck, 
however, might be more efficient for 
transporting the oil shale. 

The question always is raised as to 
the advisability of using diesel equip- 
ment underground. It follows that a 
part of the program at Rifle is to 
demonstrate under what conditions 
diesel equipment may be used in large 
underground workings. 


The objectionable constituents of 
exhaust fumes from a diesel engine are 
carbon monoxide, oxides of nitrogen, 
and aldehydes. Carbon monoxide and 
the oxides of nitrogen are toxic gases. 
The formation of toxic gases may be 
kept to a minimum in diesel-engine 
exhausts by proper adjustments to 
allow a maximum amount of intake 
air per pound of fuel used. It has been 
found that the exhaust gases are dif- 
fused in the atmosphere of the large 
mine openings and that harmful con- 
centration of the toxic gases does’ not 
occur. 

The aldehydes, although not par- 
ticularly harmful, have a characteristic 
sharp, suffocating odor and, even in 
small quantities, cause irritation to the 
eyes and respiratory passages. During 
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FIG 7—Portable scaling rig from which to 
scale loose rock from roof and pillar walls on 
advance heading of underground quarry. 


the period before mechanical ventila- 
tion was installed at the oil-shale mine 
and when there was no natural move- 
ment of air (the outside and inside 
temperatures being the same), concen- 
tration of aldehydes from the diesel 
trucks in a working place became in- 
tolerable. These conditions exist only 
during short periods in the spring and 
the fall; during the remainder of the 
year natural ventilation is adequate. 

Ample and adequate ventilation is 
requisite for the use of diesel equip- 
ment underground. It has been recom- 
mended that the minimum volume of 
ventilating air required for operating 
diesels underground is about 75 cfm 
per brake power.‘ 

The elimination of the aldehydes 
from the exhausts of diesel engines to 
be used underground would be desira- 
ble even where ventilation is good. 
Currently, two methods to remove 
aldehydes from diesel exhausts are 
being investigated at the Rifle mine. 
One of the methods is to scrub the 
exhaust gas with a solution of sodium 
sulphite in water, using hydroquinone 
as an inhibitor.* The other method is to 
pass the exhaust fumes through a 
catalyst to remove the aldehydes. This 
latter system was developed by the 
Catalyst Research Corp. of Balti- 
more, Md. 


Scaling 


In any underground mine it is neces- 
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sary to inspect the roof stone and walls 
and pry off any loose rock that might 
fall and cause injury to personnel or 
damage to equipment. At the oil-shale 
mine, where the pillars will eventually 
extend 70 ft above the floor, it is 
especially essential. Scaling is an im- 
portant item of cost, and special equip- 
ment is required, so that the work may 
be done efficiently. A scaling rig (Fig 7) 
was acquired for use on the top level; 
it comprises a traveling crane equipped 
with a self-leveling platform, according 
to a design made at the oil-shale mine. 
Two men working on the platform re- 
move loose rock from the roof and the 
upper parts of pillars by means of 
aluminum rods with steel tips. A small 
percussion drill can be mounted on the 
platform for drilling loose slabs of rock 
not easily pried off. Similar equipment 
capable of reaching a greater height is 
to be obtained as the lower levels are 
advanced. 


Ventilation 


Forced ventilation is supplied by a 
60,000 cfm, low-pressure fan. Doorways 
have been built in each of the two en- 
trance adits to the mine. The fan is 
installed in a 20 sq ft opening in a door; 
it can be moved from'level to. level, 
depending upon which level is being 
worked. 


Facilities 


POWER 


Electric power is supplied in the 
mine at 2300, 440, and 110 volts, the 
2300-volt circuit being used for the 
shovel. Several floodlights are installed 
on each piece of mobile equipment to 
ensure adequate lighting of the working 
places. In addition, permanent lights 
are suspended from the ceiling along 
the main haulage opening and at all 
plug-in stations. 

The power lines are buried in 
trenches from the main substation into 
the working area. Throughout the 
working area, they are carried along the 
roof stone with drops to plug-in sta- 
tions at convenient locations on each 


pillar. 
WATER AND COMPRESSED AIR 


Calculations made during initial op- 
erations showed that the cost of bury- 
ing and moving air and water lines on 
the advancing levels of a commercial 
oil-shale mine would be an important 


item of expense. Moreover, loss of air 
pressure because of long air lines would 
reduce drilling speed with pneumatic 
drills, and the air and water lines would 
interfere with other work. A movable 
compressor assembly has been designed 
and is under construction. This unit 
will have two 750 cu ft electric air com- 
pressors, an air receiver, and a water 
tank. Air and water lines will not be 
required with this equipment, with a 
consequent saving in operating costs. 
The compressor motors will take the 
same voltage as the shovel, and the 
same outlets may be used interchange- 
ably between compressor and shovel. A 
compressor and a shovel would not be 
working in the same heading at the 
same time. 

Water for the experimental mine is 
piped in from a reservoir on the mesa. 
Water in a commercial mine would be 
trucked to where needed for drilling 
and wetting down broken piles of rock. 


Test Run Neo. I 


The essential equipment to conduct 
a unit mining operation had been as- 
sembled by August 1948. A 20-day test 
run was made in August and Septem- 
ber; each phase of the operation was 
completed in a single shift each day. 
Two 60 ft and two 50 ft headings were 
available for the test. The test was 
conducted to demonstrate the unit 
production of each phase of the opera- 
tion, to obtain operating and cost 
data, and to assemble information that 
might be helpful in improving mining 
technique. 

A total of 10 miners was assigned to 
work underground. Two miners on the 
jumbo drilled a 10 ft round each shift. 
Two miners in another heading loaded 
and blasted the round previously 
drilled. The broken shale in a third 
heading was loaded by oae shovel 
operator and transported one-third of 
a mile to a stockpile by two truck 
drivers; a bulldozer operator cleaned 
up fly rock. The face of a fourth head- 
ing was scaled preparatory to drilling 
by a 2-man scaling crew. Two engineers 
and a statistical clerk were assigned full 
time to the test as bosses and to take 
and record pertinent data. 

During the test run an average of 
840 tons was mined each shift for a 
total production of 16,800 tons. Pro- 
duction per man-shift for underground 
labor was 81 tons, or 56 tons per man- 
shift total labor. The operating cost 
was $8,352, or $0.497 per ton. 

The tons that could be loaded in @ 
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Table 1. . . Summary of Costs—First Test Run in Underground Quarry 


















































Explo | Other | Mainte- 
Direct operating costs: 
I os sn CARd ee cS eee $0.028 | $0.020 90.054 | $0.016 | $0.118 
RI ok occ cekcnduae ceed 0.037 $0. 106 0.002 0.145 
RII. Sk kay 4 chide ea dodo 0.032 0.005 | $0.006 0.015 | 0.058 
Transportation............... 0.029 0.007 0.008 0.005 0.049 
RES RY erat 0.025 0.001 0.001 0.003 0.030 
Direct supervision.......... .| 0.042 0.042 
OS ES AR he ae ig Pa 0.193 0.025 0.014 0.106 0.063 0.041 0.442 
ndirect ting costs:> 
ne eS a 0.007 
Miscellaneous................ 0.005 0.001 0.002 0.008 
Leave and vacation pay; 17.1 
Se aes 0.040 0.040 
I Pe Ae 0.052 0.001 0.002 0.055 
IK ot scans a's caba coe 0.245 0.025 0.015 0.106 0.065 0.041 0.497 
* Some labor included in “ Maint "i 4 
» Does not include general supervision, office expense, depreciation, or i on investment. 


shift by the shovel has been the unit 
to which other phases of the mining 
were to conform. The test indicated 
that this capacity would be 1400 to 
1500 tons. It was demonstrated that 
the drilling and blasting phases could 
be completed in 5 hr. It would appear 
that by the addition of the longer slide 
on the jumbo, a round to break this 
tonnage could be drilled in a shift; the 
longer round also could be charged with 
explosive in a shift by two men. The 
overall tons per man-shift underground 
thereby. would be increased: nearly 
50 pet. 

The summary of costs is shown in 
Table 1, and a summary of engineering 
data is shown in Table 2. 























Table 2... Test Run No. 1— 
Engineering Data 
Tons 8-br Man- 
Peshift 
Labor Item 
inter. Total 
Drilling. . viwawe 425 300 
I, 2 oo buns Kon wa thea 354 337 
Leading. . 382 306 
Transportation 416 352 
Sealing... . 458 440 
Direct supervision. ....... 420 420 
i ing. . 2,440 2,440 
Total force... 81 56 
Power and supplies 
Power kw-hr per ton: 
ing. . Te SS SF 0.27 
Utilities. . ai er 13 
Total... oweweeth<s 1.25 
ives per ton broken...... 0.56 
Tons broken |, Se 0.84 
Feet holes per drill bit.......... 78.30 
Zone per pound GiB creel broken...... 6.50 
aad on i oil S 6's a o's seb’ wun 16.25 
Tons hauled per gallon fuel............ 40.20 


The highest single item of expense 
was $0.054 for drilling supplies; of this 
amount, nearly $0.04 cents was for 
broken drill rods. It is hoped that in- 
vestigations now under way will bring 
this cost of drill steel down to not over 
$0.02 per ton of oil shale broken. 





The labor cost of drilling ($0.028) 
and of charging the drill rounds 
($0.037) will be reduced by drilling 
longer rounds. The cost of explosives 
was $0.085 per ton. Recent improve- 
ments in the distribution of explosive 
in the drill holes indicate that a round 
can be broken with less explosive; the 
saving in cost may be $0.01 per ton. 

The labor cost of loading was $0.032. 
The shovel has a greater capacity than 
was utilized in the test run. When 
larger tonnages are handled, the labor 
cost will be reduced. The labor cost 
for transportation, however, probably 
will remain the same ($0.044). 

During the test run, the full time of 
two scalers was required to prepare the 
drilling faces. There was not enough 
time to inspect adequately the roof and 
pillars in the rest of the mine. Although 
longer rounds will reduce the amount 
of face scaling per ton mined, the 
present cost of 2.6 cents a ton probably 
is low. 

The results of the test run were en- 
couraging; they show that the original 
goal is possible. 


Summary 


Among more important accomplish- 
ments to date are: 

1. Determination of room-and-pillar 
dimensions for mining the Mahogany 
Ledge by an underground method. 

2. Selection and development of a 
large-scale mining method for demon- 
stration of low-cost mechanized mining. 

3. Development of a hard-surfaced 
rock bit for drilling over 70 ft in oil 
shale before resharpening is necessary. 

4. Design and development of a 
four-machine, multiple-drill carriage 
with which two miners can drill an 









84-hole round 10 to 15 ft deep in one 
shift. 

5. Design and procurement of a fork- 
lift track from which to charge blast- 
holes on the top level, and development 
of a charging technique for reducing 
charging time. 

6. Selection of an optimum size elec- 
tric shovel for loading broken oil shale 
and equipment for transporting it to 
the stockpile. 

7. Design and procurement of a self- 
leveling platform on a tractor-mounted 
crane from which to scale loose rock 
from roof and pillar walls. 

8. Demonstration, by means of an 
actual production test run, of equip- 
ment performance, mining costs, and 

The usual number of failures have 
occurred. About a year and a half was 
spent in the design and fabrication of a 
first jumbo; it proved a failure in one 
shift. The same general design, how- 
ever, was used for the second jumbo, 
which was used in the test run. More- 
over, the second jumbo had to be 
modified for the use of 15 ft slides. 
The effect upon costs of breakage of 
the 10 and 15 ft drill rods was over- 
looked until after drilling of long rounds 
was commenced. 

Much work remains to be done in 
perfecting procedures for drilling and 
blasting the top heading. 

Efforts to date have been confined 
largely to the top level. Drilling and 
blasting procedures for breaking the 
lower benches are yet to be developed. 
An important point now under discus- 
sion is to determine whether the part of 
the Mahogany Ledge which is below 
the top level is to be mined in one or 


two benches. 
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Enhancement and Hazard Factors 
as Related to Mine Valuation 
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By J. MURRAY RIDDELL,* Member AIME 


Introduction 


The method of treating hazards 
wherein value is decreased, is cited 
by R. D. Parks.¢ Quite properly, 
the theory of probabilities is made 
use of when multiple hazards are 
under consideration. E. F. Fitzhugh, 
Jr.t deals with the enhancement phase 
graphically and uses percentage of ex- 
pectancy as derived by a study of con- 
ditions and the selection of a chance 
factor. It is believed that both of the 
authors referred to fully recognize the 
part which human judgment plays, 
and as coupled with experience, train- 
ing, and the application of the theory 
of probabilities; in that respect the 
composer of this paper is in accord. 

Within the past year, the task of 
arriving at a mathematical method for 
handling the enhancement phase, and, 
additionally, coupling the negative and 
positive phases, was explored. In citing 
the hazard, or negative phase, refer- 
ence is made to the text by Parks. 


Types of Items for 
Consideration 


On the hazard, or negative, side some 
of the common items to be considered 
are: 

1. Subsidence and resulting damage. 

2. Flowage of water above that 
anticipated. 
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3. Geological. 

(a) Decline in quality of probable 
ore, and/or 

(b) Decline in quantity of proba- 
ble ore. 

4. Depressed economic conditions. 

5. Litigation. 

Similarly, on the enhancement, or 
positive, side common items to be con- 
sidered are: j 

1. Flowage of water below that 
estimated. 

2. Geological. 

(a) Increase in quality of proba- 
ble ore, and/or 

(b) Increase in quantity of proba- 
ble ore. 

3. Elevated economic conditions. 

4. Litigation. 

5. Technological advance in the art. 

In all of the above items no consider- 
ation is given to placing a value on, or 
giving consideration to, possibilities. 





San Francisco Meeting, February 
1949. 

TP 2664 A. Discussion of this paper 
(2 copies) may be sent to Transactions 
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* Head, Department of Mining En- 
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Hazard Phase 


For example, referring to Table 1, 
the estimated normal present value 
(Vp) of a property, exclusive of risk 
consideration, is taken as $100,000. If 
subsidence affects the usefulness of the 
shaft, the present value of the property 
will decrease to $60,000, and it is 
judged that there is a 1 in 4 chance that 
the shaft will be impaired; conse- 
quently, if subsidence took place, 
the present value would be reduced 
($100,000—$60,000) $40,000, but since 
the chance is 1 in 4, the allowable re- 
duction would be only one-fourth of 
$40,000, or $10,000, or a discount of 
10 pet (hazard factor) of the original 
value; the related safety factor is taken 
as unity minus 0.10, or 0.90. Thus, the 
original Vp, $100,000, multiplied by the 
safety factor ($100,000 x 0.90) gives 
$90,000, which is the adjusted present 
value of the property in this single 
instance. 

Additionally, there is a water hazard, 
which, if encountered, will reduce the 
present value to $85,000. The chance is 
1 in 3. Following through with the same 
reasoning as shown above, the derived 
safety factor will be 0.95. 

To arrive at a single multiplying fae- 
tor which will express the combined 
risks, the two safety factors are multi- 
plied together, 0.90 x 0.95 = 0.855 
That factor when multiplied by the 
original Vp will give the adjusted, and 
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Table 1 . . . Hazard Phase 


Present value of property, exclusive of risk consideration, estimated, Vp = $100,000 























Potential | Allowable Safet 
Nature of Risk | Chance | Patential Reduction | Reduction Factor Factor 
Subsidence........... lin4 $60,000 $40,000 $10,000 0.10 0.90 
WM. cose cooctgcc.: Lin3 | "85,000 15,000 5,000 0.05 0.95 
Combined safety factors = 0.90 x 0.95 = 0.855 


Adjusted present value = $100,000 X 0.855 = $85,500 





Note: A = Vp — potential value 
B = A X chance ratio 


C = B + Vp 


D = unity — C 
Both may happen, 


0.10 X 0.05 = 0.005 


Subsidence may happen, water may not happen, 0.10 K 0.95 = 0.095 
Water may happen, subsidence may not happen, 0.05 x 0.90 = 0.045 


Both may not happen, 


Table 2 . . . Enhancement Phase 


0.90 XK 0.95 = 0.855 


1.000 


Present value of property, exclusive of enhancement consideration, e+.) mated, Vp = $100,000 








. . Improb- 
: Potential | Potential | Allowable | Security . 
Nature of Risk Chance | ‘Value Increase | Increase | Factor oun 
Gasewaee ... «s+ 00+s 20500880 ee $175,000 $75,000 $12,500 0.125 0.875 
Technological Advance......... lin2 140,000 40,000 20,000 0.200 0 800 























Combined improbability factors = 0.875 < 0.800 = 0.700 
Multiplying factor = (1 — 0.700) + 1.000 = 1.300 


Adjusted present value =, $100,000 X 1.300 = $130,000 


Both may happen, 0.125 XK 0.200 = 0.025 





Geological may happ technological may not happen, 0.125 X 0.800 = 0.100 
Technological may happen, geological may not happen, 0.200 X 0.875 = 0.175 


Both may not happen, 


weighted, value of the property, or 
$85,500. The procedure is the applica- 
tion of the theory of probabilities to the 
problem. 


Enhancement Phase 


Referring to Table 2, the original Vp 
remains the same as previously quoted, 
$100,000. The involved enhancing 
phases under consideration are two, 
namely: (1) probable ore extension, 
geological; and (2) the probability of 
technological development which would 
elevate value. In the first case the 
chance is considered as 1 in 6, and in 
the latter 1 in 2; correspondingly, the 
respective enhanced present values are 
taken as $175,000 and $140,000. 

Enhancement and improbability fac- 
tors are derived in a manner like the 
hazard and safety factors of Table 1. 
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It will be noted that the multiplying 
factor is expressed as (1 — 0.70) + 1 
= 1.30; that raises the question, why? 
Again it is a play on the theory of 
probabilities. 

Since the improbable portion of the 
last entry is 0.700, then the probable 
portion is 1.000 minus 0.700, or 0.300; 
further, it is then necessary to add 
unity, 1.000, in order to care for the 
base figure. 


Cembinatien ef Hazard and 
Enhancement Phases 


Should a condition exist where both 
phases, hazard and enhancement, sur- 
round a property, and wherein a final 
adjusted present worth figure is desired, 
such can be obtained by combining, by 
multiplication, the original present 
worth and the respective multiplying 


0.875 X 0.800 = 0.700 


1.000 


factors, thus: 
Final adjusted present value = 
$100,000 0.855 < 1.300 = $111,150. 


Cenclusions 


It is believed that the foregoing 
method of caring for situations of the 
kind described is basically sound. How- 
ever, it is recognized that the selection 
of the chance factor is a matter of 
personal judgment based on experience, 
observation, and deduction; it could 
well be the average of the judgment of 
two or more appraisers. 

The foregoing example has made no 
mention of formula to be used in arriv- 
ing at the respective present values 
under given conditions, nor rates of 
interest to be considered, because they 
are outside the premise of the subject 
matter. 
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The Eeonomies of Geophysies 


in Mining Exploration 
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By J. J. JAKOSKY,* Member AIME 


The strategic importance of the 
metallic minerals in our industrial econ- 
omy, and the declining rates of dis- 
covery have focused attention on 
means of exploration for new mineral 
deposits. A consideration of explo- 
ration techniques leads to an attempt 
to evaluate the effectiveness of geo- 
physics as a tool for mining explo- 
ration. One means of evaluation will be 
to compare the use of geophysics in 
petroleum exploration with its possible 
uses in mining. 


Geophysies in Petroleum 
Expleration 


During the past twenty years, the 
petroleum industry has established an 
effective exploration technique. Geol- 
ogy is the basic tool in those areas 
where reliable predictions can be made 
from surface conditions. In the other 
areas, where the geological studies are 
inadequate, they must be supplemented 
with geophysics or direct exploration, 
such as drilling. Since geophysical 
work is far less costly than any form of 
direct exploration, it is used almost 
exclusively as the means for obtaining 
the desired subsurface information. 
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The geological and geophysical tech- 
niques are credited with locating sites 
which yielded one producer for three 
dry holes during the year 1947.' For 
the wells located without geology or 
geophysics, there is a ratio of one pro- 
ducing well to sixteen dry holes. From 
these figures it is seen that the geo- 
logical and geophysical techniques are 
more than four times as successful as 
the nontechnical exploration. 

It will be in order to consider further 
this ratio of one producer to three dry 
holes. The geophysical methods in use 
todayt do not pretend to locate oil 
directly; their function is to locate 
anomalies or structures favorable for 
the accumulation of oil. For a produc- 
ing oil well we must have not only 
structure, but also other favorable con- 
ditions, namely: petroliferous source 
beds, the required porosity and perme- 
ability in the reservoir rocks, an 
impermeable cap rock over the reser- 
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(2 copies) may be sent to Transactions 
AIME before Oct. 30, 1949. Manu- 
script received Dec. 8, 1948. 

* Consulting Engineer, Los Angeles, 
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1 References are at the end of the 
paper. 

+ Excluding the geochemical method, 








which is still undergoing development. 





voir, and the necessary water or gravity 
drive to force the oil into the bore hole. 
Since the geophysical work can only 
detect and sometimes delimit the 
anomaly, these other necessary con- 
ditions can be determined only by 
direct exploration. The success of 
modern geophysical work in locating 
and limiting the structure itself is re- 
markably high, probably over 95 pet 
accurate. 

Geophysical work renders an im- 
portant service in the delineation of 
the structurally unfavorable areas and 
their elimination from the drilling 
phase of the exploration program. 
When attempting to locate any ma- 
terial of scarce occurrence in the earth, 
it is of paramount importance to know 
where not to dig. This elimination of 
barren areas is the least appreciated 
but is of great economic importance. 
For illustration, the difference between 
one producer to three dry holes, and 
one producer to sixteen dry holes, 
represents a saving of thirteen drilled 
wells, which would require an expen- 
diture many times the cost of the geo- 
physical work that might have revealed 
the nonfavorable structural conditions. 

The percentage of geophysically- 
located wells necessarily will continue 
to increase in the statistics of future 
years, as the search for oil is extended 
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‘jnto the areas where more geophysics 


must be employed. In the United 
States, the most important unde- 
yeloped petroliferous areas remaining 
today are the covered or masked 
areas, complex fault accumulations, 
and the stratigraphic traps created by 
unconformities, pinch-outs, overlaps, 
changes in porosity or sedimentation, 
and lensing. These areas generally are 
not amenable to geological studies, and 
must be attacked by geophysical work 
or direct drilling.* 

The high trend in the use of geo- 
physics for petroleum exploration is 
increasing in spite of the increased 
costs occasioned by more intensive and 
detailed work. During 1947, over $90,- 
000,000 was expended for seismic work. 
During this same period, the expendi- 
tures for gravity work totaled about 
$7,500,000. Probably an additional 


» $7,500,000 was spent on the air-borne 


magnetic, electrical, geochemical, and 
other methods. The total expenditure 
for petroleum geophysics last year was 
therefore in the neighborhood of $105,- 
000,000. During this same period, the 
value of the crude oil, natural gas, and 
natural gasoline produced was in 
excess of 2.5 billion dollars. This means 
that today the petroleum industry is 
spending about 4.2. pct of the gross 
value of the oil produced on direct geo- 
physical work, and perhaps another 
5 to 10 times that amount on geological 
and other exploration necessary to find 
new oil. Although this large expendi- 
ture is made for technical guidance, 
the history of the industry clearly 
shows that the greater success factor 
of the technically-located wells more 
than pays for this cost by the savings 
fected in not drilling the unfavorable 
areas. 

Now let us examine the use of geo- 
physics in mining. The application of 
geophysics to mining exploration is so 
spasmodic and spotted that we have no 
teliable scout reports showing the num- 
ber of crews operating. The best in- 
formation that I have been able to 
dbtain comes from the state mining 
bureaus, consulting organizations, and 
Pivate mining ~companies. This in- 
formation indicates that about $450,- 
0 per year will cover the entire 
apenditures for actual field work and 
plied research. During that period, 
the annual value of the metals mined 
was about $1,800,060,000. This gives 
@ expenditure for mining geophysics 
@about 145 of 1 pet. The petroleum 
industry is therefore spending a per- 
@ntage that is more than 165 times as 
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large as that being spent by the metal 
mining industry. 


Expleration Precedures in 
Petreleum and Mining 
Exploration 


There is a fundamental reason why 
geophysical work has proved to be such 
an important tool in petroleum ex- 
ploration, and why as yet it is so rela- 
tively unimportant in mining. This 
reason is one of procedure, based more 
on mining precedent than on tech- 
nology or economics. Over a period of 
years, the petroleum explorer has 
learned that the best way to discover 
a new oil field is to choose first an area 
which should contain the necessary 
petroliferous source beds. The next 
general step is to obtain the required 
permission to trespass the land and 
conduct the investigations. The locale 
is kept sufficiently large to allow data 
to be obtained on a regional scale. As 
the broader subsurface picture de- 
velops, the area of economic importance 
becomes defined. Local property bound- 
aries are not considered too dog- 
matically until after the subsurface 
picture begins to take form. 

In mining exploration, however, we 
usually find a different type of think- 
ing guiding the exploration program. 
It is true that the mining property may 
be located in an area where conditions 
are favorable for ore occurrence. From 
that point on, however, the explor- 
ation attention far too often is rigidly 
focused within the narrow limitations 
of specific claim boundaries. The chief 
criticism of mineral exploration today, 
from the geophysicist’s point of view, is 
that a sufficiently broad overall picture 
is not obtained before concentrating on 
detailed exploration. 


Applicatien ef Geephysies to 
Mining Expleration 


The application of geophysics to 
mining exploration may be divided 
into two general categories: first, its 
application to areas where detailed 
studies are dictated, and second, its 
application to areas where reconnais- 
sance studies may be employed to 
delineate the zones of interest. 

To date, the largest application of 
mining geophysics has been the de- 
tailed type of survey, usually applied 
to operating or previously worked 
properties. In such areas, the property 


lines and claim corners far too often 
constitute rigid boundaries of the area 
to be examined. The problem handed to 
the geophysicist then becomes one of 
locating an ore body within the con- 
fines of that particular property. 

The application of geophysical work 
under these conditions usually is a 
distress measure. The geophysical work 
is not being done as part of an in- 
telligently planned exploration pro- 
gram. Far too often, it is resorted to as 
a last attempt to stave off shut-downs, 
or to aid in future promotion and 
financing. When geophysics is em- 
ployed in this way, it has very little 
chance of achieving success. 

It will be most difficult to fix a reli- 
able statistical figure showing the 
chance for success of any exploratory 
program seeking to locate new ore in 
working or previously worked areas. 
However, when we consider the high 
percentage of prospects that are aban- 
doned each year, we know that the 
chance of locating such ore bodies is 
usually quite remote. 

Even though the chance of finding 
new ore bodies or extensions of known 
bodies may be discouraging, geophysics 
can serve a most useful, albeit negative, 
function in such mining operations. 
The history of mining and oil explo- 
ration clearly indicates that the greatest 
single factor causing useless loss of 
capital has been the common humen 
trait of not knowing when to stop. 
Human nature being what it is, every 
attempt is made to prolong the life of a 
mining venturé and to ‘operate the 
property in hopes that the operation 
eventually can be profitable. Often- 
times, geophysics can serve a8 a means 
of evaluation and can be of definite 
value in preventing the useless ex- 
penditure of the remaining capital 
assets. 

An examination of this type may be 
illustrated by a geophysical survey of 
a mine in central California, located 
in a complexly faulted area of paleozoic 
sediments (comprising limestones, dolo- 
mitic limestones, quartzites, and 
shales), intruded by numerous dikes 
and sills, (monzonite porphyry, dia- 
base, and quartz-diorite porphyry). 
These formations are cut by numerous 
post- and pre-mineral faults, some of 
which may have cut off or displaced 
the ore bodies. The complicated sub- 
surface conditions make it impossible 
to locate any faulted extensions of the 
previously mined ore bodies, based 
upon geological deduction alone. The 
rocks in that area have densities vary- 
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ing from 2.2 to 2.8, while the massive 
galena ore has a density of 7.8, and the 
oxidized ore a density of 5.2. The sur- 
face topography is rugged, but of a 
configuration amenable to reliable 
topographic correction. Because of the 
difference in density between the 
country rocks and the ore, a gravity 
survey offered the most expedient and 
economical means of ascertaining the 

In consultation with the mining 
engineer of this company, a decision 
size of ore body to be considered com- 
mercially minable. Calculations were 
then made to determine the gravimetric 
effects of such an ore body, at the 
probable depths, as indicated by the 
faults encountered in the present under- 
ground workings. These calculations 
showed that such an ore body, if 
present, would exert a local gravimetric 
influence in excess of ten times the 
probable error in the work, and would 
therefore be readily detectable. Fur- 
thermore, the extensive underground 
workings would allow measurements 
to be made much closer to the probable 
places where such faulted ore bodies 
might exist. 

The results. of the geophysical work 
showed that there were no gravimetric 
anomalies of magnitude even approach- 
ing that to be expected from a body of 
the size under consideration. It was 
concluded therefore that no such ore 
body existed. From the viewpoint of 
finding new ore, the work was unsuc- 
cessful. However, from the viewpoint 
of operation planning and evaluation, 
the work was most advantageous, be- 
cause it gave a good answer to the 
question of “when to stop.” 


Reconnaissance Geophys- 
leal Werk in New Areas 


I would now like to discuss the 
application of geophysics in reconnais- 
sance exploration. Here again we can 
try to evaluate the possibilities of suc- 
cess by studying the history of mining 
exploration. Estimates by numerous 
mining engineers indicate that the 
average number of prospects examined 
will run from 1000 to 5000 before one 
property suitable for commercial oper- 
ation is found. 

With such great odds against locat- 
ing an ore body, it is clearly apparent 
that the exploration program must be 
directed primarily toward screening an 
area, and at the lowest cost per acre. 
In many cases this can be accomplished 
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by the following steps: (1) geological 
studies, with reference to structure, in- 
trusive igneous bodies, and mineralog- 
ical guides in the area; (2) reconnais- 
sance geophysics over the geologically 
favorable areas; then (3) detailed geo- 
physical examination of the more 
favorable zones, to locate anomalies 
that might be caused by commercial 
mineralization; followed by (4) direct 
exploration, such as trenching, shaft, 
tunnel, or drill hole, to evaluate the 
anomalous condition. 

The use of this technique may be 
illustrated by a survey in Inyo County, 
Calif.‘ Previous history showed that a 
lead-zinc sulphide ore occurred in the 
limestone, adjacent to a limestone- 
monzonite contact. This contact ini- 
tially was mapped at four outcrops over 
a distance of about a mile. Between 
outcrops the contact was covered by 
fill material. This type of sulphide is a 


good electrical conductor and its pres- 


ence may be indicated by determining 
the anomalies or zones of better elec- 
trical conductivity. Reconnaissance 
measurements were made along the 
indicated line of contact, using an in- 
ductive method. This was followed by 
detailed direct current measurements 
to map the zones of better electrical 
conductivity. Two main zones of higher 
conductivity were mapped, one near an 
old tunnel. A crosscut to the contact 
encountered ore, consisting chiefly of 
“lead sulphide replacements, and the 
large oxidized ore bodies adjacent to 
them, which now have been mined 
continuously since 1940.”* Later, the 
development work was extended to cut 
the second conductive zone, which was 
at a depth of about 300 ft below the 
surface. This zone proved to be high- 
grade sulphides, nearly underlying the 
old oxidized ore body previously mined 
and abandoned. 

A good example of a regional recon- 
naissance survey involves the use of 
magnetic work which led to the west- 
ward extension of the Rand in South 
Africa.’ Magnetometers were used to 
map the sub-outcrop of a metamor- 
phosed ferruginous shale formation 
buried under approximately 2000 ft of 
unconformable dolomite. The buried 
formation is comprised of vertically 
bedded quarizites, slates, shales, some 
volcanics, and the gold-bearing con- 
glomerates. The slates are magnetic, 
and their stratigraphic relation to the 
main gold-bearing reef is well estab- 





* Personal communication from H. E. Olund, 
a Bureau of Mines, to 8. E. Stein, Oct. 4, 





lished. Mapping the magnetic anomaly 
associated with the slate, therefore, 


served to locate the desired reef which 
carries the gold values. As a result of 
this work, it is estimated that the 
potential gold reserves of the Rand 
have been increased about 15 pet. 
Another example of regional, geo- 
logically-guided geophysical work js 
that conducted by the International 
and the Falconbridge Nickel Com- 
panies in the Sudbury District, On- 
tario, Canada.* The ore is massive 
nickel and copper sulphides, with 
sufficient pyrrhotite to make it mag- 
netic. The surface covering is chiefly 
glacial out-wash, at depths varying 
from 50 to 300 ft. After completion of 
the reconnaissance work, electrical 
methods were used to check the im- 
portant magnetic anomalies. The sub- 
sequent exploration results have estab- 


lished the success of this type of ex- . 


ploration technique as applied to that 
area. 


Geophysical Work Versus 
Direct Expleration 


Usually, geologically-guided _geo- 
physical work may be done more 
economically than geologically-guided 
direct exploration. Quite often a com- 
parison is made between the cost of a 
geological examination and the geo- 
physical examination of a mining 
property. This comparison is not too 
enlightening, because geological work 
alone in the usual complex mining area 
is most limited in its ability to predict 
the subsurface conditions. Dips and 
strikes of exposed rocks must be ex- 
tended underground with extreme cau- 
tion, in a folded and faulted area. As 
the experienced mining engineer and 
geologist also knows, geological pre- 
diction is greatly handicapped until 
enough development has been done to 
establish the local habits of ore genesis 
and occurrence. Geological work then 
must be supplemented with direct ex- 
ploration, such as drilling. The cost of 
such geological work and the necessary 
direct exploration usually is far greater 
in expenditure of both time and money, 
ma geologically-guided geophysical 
work. 

Whether geologically-guided direct 
exploration or geologically-guided geo- 
physical reconnaissance is the best 
procedure will depend upon local con- 
ditions and the information desired. 
For instance, the cost of a single 300 ft 
drill hole is equivalent to the cost of 
geophysical work over many acte. 
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"the drill hole should give detailed and 
specific information of the conditions 
along the exact path traversed by the 
drill. On the other hand, the geo- 
physical work should give general in- 
formation over a relatively large area. 
Obviously, there can be no fixed rule 
as to which is the more expedient tech- 
nique. Generally, however, the geo- 
logically-guided geophysical work will 
be the more economical during the 
reconnaissance stage, while obtaining 
the overall picture of the area. Then, 
the direct type of exploration may be 
employed to determine the economic 
yalue of the geophysical anomalies. 


Depth of Geophysical Work 


The depth to which reliable geo- 
physical work may be conducted in the 
exploration for minerals is governed 
almost entirely by the size and con- 
figuration of the subsurface feature, 
and the physically measurable differ- 
ences in situ between that feature and 
the country rocks. The choice of a geo- 
physical method is also important. 
For instance, a vertical plug or ore 
deposit about 60 ft across and 200 ft 
high, having a density about three 
times that of the surrounding medium, 
could produce a detectable gravita- 
tional anomaly (in an area where the 
necessary corrections may be made for 
topography and subsurface changes in 
formation) at depths of about 700 ft. 
On the other hand, this same quantity 
of sulphide ore, if extended and existing 
as a stringer of mineralization along a 
‘yein, might not be detectable by 
gravity work to a depth of even a few 
tens of feet. However, such a long ex- 
tended ore body could easily be de- 
tected by the electrical methods, which 
should be able to show its presence to 
depths of perhaps 100 to 300 ft. 

Even with a depth limitation of one 
hundred or a few hundred feet at best, 
there are very large areas where mining 
geophysics may be useful. In Canada, 
over 90 pct of the pre-Cambrian shield 
is covered with shallow water and 
overburden. In the United States and 
Mexico there also are many thousands 
of square miles covered with alluvial 
fill, lake beds, volcanic flaws, etc., 
underneath which commercial mineral- 
ization probably exists. The Basin and 
Range Province of the western United 
States is an outstanding example of 
this condition. 

Our surface areas have been pros- 
pected quite thoroughly and the mines 
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of the future will come chiefly from the 
mineralized zones hidden from surface 
prospecting today. 


Type of Equipment 


The complexity of geological con- 
ditions which exist in a majority of 
mining areas is in contrast to the rela- 
tive simplicity of structure governing 
the accumulation of petroleum. Dis- 
covery of these simple petroleum struc- 
tures with their large size is usually 
accomplished with a single geophysical 
method. In mining exploration, how 
ever, we are dealing with relatively 
small features embedded within a com- 
plex environment, and this usually 
indicates the desirability of using more 
than one geophysical method. Per- 
haps this can be explained by consider- 
ing the familiar analogy of looking at 
a building from only one side. A single 
view from any one angle differs from 
the view obtained from another angle. 
Two views taken from different angles 
and type of building far in excess of 
that furnished by either of the single 
views alone. Knowing the type of ore 
and its occurrence, the geophysical 
methods should be chosen to give this 
complementary type of data. 

For instance, the successful use of 
the magnetometer in reconnaissance 
exploration for the nickel-bearing ores 
in Canada is predicated upon the fact 
that pyrrhotite, a magnetic material, 
occurs with the nickel. There are, of 
course, many other conditions that 
could cause a magnetic high in that 
area, such as disseminated magnetite 
or intrusive basic rocks. To differentiate 
between the sulphide ore desired and 
some other magnetic condition, a 
traverse or two with one of the elec- 
trical methods would give the neces- 
self-potential method, when ground 
water conditions are correct, will de- 
tect sulphide bodies, such as pyrrho- 
tite, nickel, etc. If, therefore, under 
these particular conditions, a self- 
potential survey discloses an active 
electrical negative center over the same 
general area where the magnetic high 
was mapped, we can be fairly certain 
that this dual condition is caused by 
the pyrrhotite in the ore. Drilling or 
other exploration would then be recom- 
mended. If, however, an active elec- 
trical center is not obtained over the 
magnetic high, the chances are that 
our magnetic work has merely mapped 





a basic igneous rock or a concentration 
of it 

Quite often, two types of geophysical 
measurement may be made during the 
same survey without an appreciable 
increase in cost. For instance, magnetic 
and gravity measurements can be made 
at each station with an increased time 
for reading which adds only about 20 
pet to the total cost. 

Complementary measurements allow 
more reliable interpretation, and in 
many cases actually result in a decrease 
in overall cost of the work by decreas- 
ing the detail which would be necessary 
if only one method were applied. 


Interpretation of Data 


Interpretation no doubt contains the 
greatest personal equation of any of the 
components of mining geophysics. 
This is due to the human inability of 
the interpreter to evaluate accurately 
the full significance of the geological 
and geophysical data, in terms of 
economic geology. Interpretation must 
be guided by experience. The subsur- 


peremserhiectst sate av 
the help of the far too often limited and 
incomplete data obtained from surface 
geological and geophysical work. For 
this reason, close teamwork of the min- 
ing engineer, or geologist, with the geo- 
physicist is an important essential in 
proper planning of the work, and the 
interpretation of the data. There can 
be no substitute for this cooperation 
between the mining or geological and 
geophysical personnel. 


Geophysical Metheds fer 
Mining Expleratien 


Because of the complexity of sub- 
crew must be equipped with the neces- 
sary apparatus to allow those different 
techniques to be applied which will give 
the most useful information for the 
least expenditure of time and money. 
Over a period of years, experience has 
shown that a properly organized geo- 
physical crew will be able to cope with 
the problems encountered in the usual 
mining work, when equipped with the 
following methods: 

1. Electrical: for determining the 
areas of better electrical conductivity, 
such as caused by sulphide ore bodies of 
an elongated configuration. The elec- 
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trical method must be capable of mak- 
ing rapid lateral measurements for 
reconnaissance, as well as detailed ver- 
tical measurements, and must be 
of a type which clearly differenti- 
ates the deeper, subsurface effects 
from the masking effects of near-sur- 
face inhomogeneities. 

2. Self-potential: for determining 
negative centers, such as created 
by sulphide ore bodies undergoing 
oxidation. 

3. Gravity: for determining areas of 
different gravitational pull, as created 
by massive sulphide or oxide ore bodies, 
buried contacts, or intrusives. 

4. Magnetic: for determining areas 
of different magnetic susceptibility, 
such as caused by ores containing 
pyrrhotite, magnetite, etc., and the 
basic rocks, and for mapping buried 
contacts between sedimentaries and 
basic rocks, intrusives, and flaws. 

5. Seismic: for measuring the rela- 
tive velocities of the materials com- 
prising the subsurface; for obtaining 
the thickness of fill materials and 
depth to bed rock, etc. The equipment 
should be capable of doing shallow 
work by the reflection or the refraction 
techniques. 

6. Equipment for electrical logging 
of drill holes. 


Geophysies in Drill Heles 


Although diamond and core drills are 
not geophysical equipment, their use is 
so closely related to the use of geo- 


physics that special mention should be 
made of equipment for electrically 
logging drill holes. The function of the 
geophysical work is to show where sub- 
surface anomalies exist. When drilling 
rigs are available, they are one means 
of investigating these anomalies and of 
obtaining the most direct type of data 
at the minimum cost. Since drilling is 
often conducted contemporaneously 
with the geophysical work, it is ad- 
visable that the geophysical equipment 
include a portable electrical logging 
outfit. Many stories are prevalent in 
mining folk-lore, describing ore bodies 
that have been missed a few inches by 
the drill hole. Its use in mining explora- 
tion undoubtedly will prove to be as val- 
uable as it is in petroleum exploration. 


Success Versus Accuracy 


It should be borne in mind that very 
seldom are subsurface conditions so 
simple that the geophysical measure- 
ments will serve as a direct means for 
locating ore. Under favorable condi- 
tions, the geophysical work will locate 
anomalies or zones that could be ore or 
perhaps any one or more of a dozen 
other conditions. Direct exploration 
must therefore be employed to deter- 
mine the exact cause of this anomaly. 
The chief function of the geophysical 
work is to locate the anomalies. 

In petroleum exploratica, as has al- 
ready been stated, geophysical work 
has a success record of about one pro- 
ducer to three dry holes. The conditions 
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in mining are of greater com 


Therefore, we must contemplate drill. 
ing many geophysical anomalies for 


each ore body discovered. The success 
record of mining geophysics should be 
judged upon its ability to locate these 
anomalous conditions where commer. 
cial ore may exist. Direct exploration 
will then evaluate the commercial pos- 
sibilities of the geophysical anomaly. 
The officials responsible for explora- 
tion planning in the mining industry 
should give more study to the possible 
role of geophysics in their exploration 
programs. They should then adjust 
their budgets so that geophysical work 
may be coordinated with the initial 
ration planning. By so doing, geo- 
physics can become part of the re- 
gional studies and be best utilized as a 
tool for exploration. 
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“The Flotation of Copper Silicate from Silica” By R. W. Ludt and C. C. DeWitt. 
On page 49, column 3, the formula shown is the formula of the leuco-base of the dye. The general formula should have been 


reported as follows: 
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By D. A. DAHLSTROM, * Junior Member AIME 


Introduction 


Although the liquid-solid cyclone is a 
relatively recent innovation in the field 
of coal preparation, various authors 
have already indicated three distinct 
applications to operations encountered 
in the modern tipple. Driessen’s articles 
and work at the Dutch State Mines 
exhibited its possibilities in the bene- 
ficiation of fine coal with apparently 
high efficiencies down to the 200-mesh 
fraction.':?.*.4 Other publications point 
out its use as a recoverer, thickener, 
and preliminary dewatering agent of 
fine coal which in too many cases is 
being wasted due largely to former 
high operating cost limitations.** Fi- 
nally, certain authors have emphasized 
the practicability of applying the cy- 
clone to the elimination of coarse and 
fine solids from water slurries in the 
tipple in order to produce a water suit- 
able for recycle purposes containing 
only minute particles far below the 
200-mesh size.* This would result in a 


SEPTEMBER 1949 


closed water system for many cases, 
with its accompanying economic and 
operating advantages to locations where 
water quantity and quality problems 
are severe; better operation of washing 
equipment using a consistent water 
devoid of injurious fine particles; low- 
ered maintenance costs due to the 
lesser abrasion resulting when the fine 
abraiding particles are removed; and 
the greater ease of disposing of refuse 
streams of reduced volume containing 
greater percentages of solids. 

While the three applications have 
been indicated to be feasible, only a 
meager amount of data is available on 
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capacities and solid elimination effi- 
ciency as a function of design variables 
and cyclone friction loss. This infurma- 
tion is essential for the optimum use 
and construction of the solid-liquid 
cyclone, and accordingly, work on the 
problem was initiated at Northwestern 
University. 

For the unfamiliar reader, briefly the 
cyclone consists of a cylindrical section 
mounted above a truncated cone. The 
feed nozzle enters the cylindrical ring 
tangentially with the underflow nozzle 
permitting discharge of the concen- 
trated solids located at the apex of the 
cone. The overflow nozzle through 
which the clarified water exits is cen- 
tered in the cylindrical section at the 
top of the cyclone. Half sections of 
experimental cyclones will be found in 
Fig la and b. The feed slurry enters 
with a tangential velocity, thus creat- 
ing a spiral pattern of high centrifugal 
force. The solid particles of sufficient 
size and gravity are ejected outward 
to the walls and spirally discharge to 
the underflow. Most of the water with 
uneliminated fine solids moves radially 
inward along the path of the outer 
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FIG 1a—Ten inch Wilmington cyclone, Northern Illinois 


Coal Corp., Wilmington, Ill. 


spiral to a second inner spiral at the 
cyclone core to pass out the overflow. 
The latter spiral is the most critical 
fluid movement because of its small 
radius and higher tangential velocity. 
The centrifugal force which furnishes 
the elimination power will attain a 
maximum at this point. 

To the operator, the factors of pres- 
sure drop, capacity, and solid elimina- 
tion efficiency of the cyclone are of 
paramount importance. Naturally, if 
he is to design a cyclone for a particular 
situation, he must know what variables 
effect these factors and to what extent. 
From previous data and theoretical 
studies the following variables were 
considered to be of major significance 
in effecting one or more of the three 
factors:* (1) inlet nozzle diameter, (2) 
overflow nozzle diameter, (3) rate of 
cyclone throughput, (4) weight per- 
centage of solids in feed slurry, (5) 
specific gravity of solid material, (6) 
separation between overflow and coni- 
cal section, (7) included angle of the 
conical section, (8) percentage of total 
volume reporting to the underflow, (9) 
diameter of cyclone, and (10) type of 
underflow discharge. 

If the effects of these variables can 
be definitely determined, the economic 
and operating balance to predict the 
optimum cyclone design for any appli- 
cation could be performed. 
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FIG 1b—Half section of 9 in. experimental cyclone. 


Equipment 


In attacking the probiem, it was de- 
cided that theoretical studies alone 
would be insufficient because results 
from actual tipple installations would 
be necessary for correlating purposes. 
Therefore, a cyclone utilizing a short 
length of standard 10 in. casing with 
removable sheet metal insert cones 
was constructed at Northwestern Uni- 
versity and installed at the Wilming- 
ton, Ill, tipple of the Northern 
Illinois Coal Corp. processing recycle 
water. Fig la is a half section of this 
cyclone and indicates the flexibility of 
the conical section with respect to posi- 
tion and included angle. During the 
course of the test runs, the feed nozzle 
was changed from a 2 in. to a 234 in. 
standard pipe. 

For further industrial data, permis- 
sion was obtained from the Truax- 
Traer Coal Co. to make test runs on 
their 14 in. Driessen cone, dewatering 
a fine coal slurry at the Kayford, W. 
Va., tipple. 

The, principal cyclone used for the 
theoretical studies is illustrated in half 
section in Fig 1b. By use of this con- 
struction, all the three nozzles, included 
angle, and separation between overflow 
and conical section, could be varied. 
Thus, of the ten important variables 
affecting operation, only one, cyclone 


diameter, could not be observed with 
this equipment. However, this study 
was made through the use of a 7 in. 
cyclone used and described in an 
earlier paper, and a newly constructed 
3 in. cyclone. Both of these cyclones 
were of fixed dimensions and possessed 
included angles of 20°. 

The equipment setup for the the- 
oretical studies is illustrated in Fig 2. 
When running water only, the water 
was pumped from the sump tank by 
two staged centrifugals through a regu- 
lating gate valve to the cyclone. The 
pressure was measured at the inlet to 
the feed nozzle while overflow and 
underflow pipes discharged back to the 
sump tank. During a run, rate samples 
were taken from the overflow and 
underflow in weighing tanks for timed 
intervals, the feed being reconstructed 
from these data. The same procedure 
was used for solid runs except that a 
high-speed mixer was placed in the 
sump tank in order to maintain a con- 
sistent slurry concentration. In addi- 
tion, small samples of overflow and 
underflow were taken for analysis work. 


Pressure Drep Stadies 


For convenience in study, the prob- 
lem was divided into two parts, cyclone 
pressure drop or energy loss, and solid 
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 ¢imination efficiency. The two divi- 
sions will be correlated at the termina- 
tion of the paper. 

In considering pressure drop, it was 
necessary to refer to the gas-solid 
cyclone theory as a starting point. Ac- 
cording to Shepherd and Lapelle, the 
capacity equation for the gas-solid 
cyclone is a function of inlet and over- 
flow diameters and is expressed in 
terms of cyclone energy loss divided 
by the inlet velocity head as follows:’.*.* 

bn 


F’ = K'’— 


* 
e& 1) 


As this equation is difficult to handle 
and usually involves a trial and error 
solution, the following transformation 
was made. 

By definition, F’ = im = K’ = 
where F is the energy loss expressed as 
feet of fluid. 

Rearranging and taking the square 
root gives 


> nm/2 
rds, [2] 


0; 


JF 


However, the gallons per minute of 
feed slurry is equal to 


60rb? ( 1 : 
Q= > ys ( 53] ©U in. per gal) 12», [3] 


or % = 0.408 [4] 


Substituting for » in Eq 2 and re- 
arranging, gives 
Q 197 


en/ 2 


VF ; VK’ b»/2 -2 [5] 


This equation can be further simpli- 
fied by combining all constants and ex- 
ponents to one symbol, as follows: 


Q = K(e)s(hy 


19.7/+/ K’ 
n/2 
2—m/: 





where K 
s 


t 


The term, Q/+/F, has been desig- 
nated as the capacity ratio and is the 
basic expression for any flow apparatus, 
ie., capacity is a function of the square 
toot of energy loss, and thus Q/./F 
should remain constant for any con- 
stant dimension apparatus. It will be 
observed that Eq 6 is expressed in 
simple terms, easily measured, and in- 
Yolving no trial and error in its use. 
Thus, if valid, it represents a rapid and 
tasy way of predicting either capacity 


* Nomenclature is given on p. 344. 
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FIG 2—Test unit of 9 in. cyclone. 


or pressure requirements for any cy- 
clone. It should be emphasized at this 
time that the term F represents the 
energy loss in the cyclone proper. In 
the complete installation, sufficient 
energy will have io be supplied to over- 
come all friction losses and potential 
and kinetic energy changes in the feed 
line and nozzle and overflow pipe and 
nozzle. 

Taking the logarithm of both sides of 
Eq 6, 


log (Q/./F) = log K + s loge 
+tlogd [7] 


As K, s and ¢ have been assumed as 
constants in the above derivation, Eq 7 
represents a straight line if either e or b 
are held constant. Therefore, if the 
theory advanced is valid, a plot of 
capacity ratio as a function of one 
diameter with parameters of the other 
should yield straight line curves on 
log-log paper. Furthermore, all param- 
eters of one set should be parallel with 
a slope of either s or t. The K value can 
be determined from the intercept value 
for capacity ratio where the variable 
diameter is equal to 1 in. by use of Eq 7. 

To test the theory’s validity, water 
runs were made with the 9 in. cyclone 
varying the inlet and overflow diam- 
eters. By collecting rate samples of 
underflow and overflow, friction losses 
occurring before the cyclone inlet and 
after the overflow could be calculated. 
Finally, by applying Bernoulli's flow 
equation between the point of pressure 
measurement and the overflow exit 


pipe, the cyclone energy loss was deter- 
mined. This method neglects the energy 
remaining in the underflow discharge 
stream. As this energy is largely present 
as rotational kinetic energy with the 
vortex type of discharge, it is difficult 
to measure. In order that this error 
would be small, underflow discharges 
were generally held to less than 5 pct 
by volume. However, it should be 
pointed out that to maintain the vortex 
underflow discharge, this energy could 
not be recovered in industrial applica- 
tions and therefore might better be 
considered in the energy loss of the 
cyclone. 

Capacity ratio expressed as feed gal- 
lons per minute divided by the square 
root of the cyclone energy loss in feet 
of fluid determined for the various 
runs was plotted against inlet diameter 
with parameters of overflow diameter 
in Fig 3a, and against overflow diam- 
eter with inlet diameter parameters in 
Fig 3b. Both are log-log plots. It will be 
observed that good straight parameter 
lines could be drawn for both cases, all 
of which were parallel for any one 
graph. Furthermore, this straight line 
relationship is valid for a ratio of over- 
flow to inlet diameter of 0.6 to 2.0. This 
ratio more than covers the usual indus- 
trial cyclone design. 

To correlate these findings with in- 
dustrial data, test runs on the 10 in. 
Wilmington cyclone are included in 
Fig 3a and the 14 in. Kayford Driessen 
cone in Fig 36. Lines parallel to the 
pure water parameters were drawn 
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FIG 3a—Capacity ratio as a function of cyclone inlet diameter FIG 3b—Capacity ratio as a function of cyclone overflow diam- 


with constant overflow diameter parameter. 


through the industrial data to indicate 
correlation. It will be observed that in 
both cases agreement was good. 

The slope of Fig 3a which equals the 
exponent ¢ is 0.89, while that of Fig 3b 
which equals the exponent s is 0.9. For 
convenience, the exponent on both 
terms was assumed as 0.9 which intro- 
duces a negligible error. Thus, Eq 6 
can properly be applied to any liquid- 
solid cyclone within the designated 
overflow to inlet diameter ratio as 


Q/\/F = K(eb)° [8] 


The average K value for the 9 in. 
experimental cyclone determined from 
the straight line portion of the param- 
eters was 5.61. The range of variation 
was 5.47 to 5.73, with an average 
deviation of 0.079 or 1.4 pct. For the 
9 in. cyclone, then 


Q/V/F = 5.61 (eb).* [9] 


At this point, it is interesting to note 
that the exponents m and n for the gas 
cyclone were both equal to 2. From Eq 
6, therefore, s and ¢ should each be 
equal to 1 for the gas-solid cyclone. 
The slight deviation for the liquid-solid 
cyclone can probably be explained by 
the different fluid characteristics. 

To further illustrate the similarity, 
the K’ value for the gas-solid cyclone 
was determined as 16.0. From Eq 6, 
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K would therefore equal 4.93. This 
deviation from the 9 in. K of 5.61 can 
be attributed largely to minor design 
factors. 

Eq 8 indicates the effect of inlet and 
overflow diameters and capacity on 
energy requirements. However, the 
variation of the K value for any cyclone 
must be determined, as well as the in- 
vestigation of the remainder of the 10 
variables listed at the beginning of the 
paper. For convenience, they will be 
considered individually in the given 
order. 


Weight Percentage of 
Solids in Feed 


Several runs were made with varying 
solid concentrations in the feed to ob- 
serve any effect of solid concentration 
on energy loss. As the line slopes of the 
industrial data in Fig 3a and b indicated 
that solid concentration had no influ- 
ence on nozzle diameter exponents, any 
alteration of Eq 9 for the 9 in. cyclone 
would be found in the K value. 

In performing the solid runs, two dif- 
ferent types of slurries were used, the 
first being various coal and refuse 
solids, and the second a silt and clay 
material with a close gravity range of 
2.70 to 2.75. Assuming Eq 8, K values 


eter with constant inlet diameter parameter. 


could be determined for the various 
runs. However, these values were ob- 
viously too high, which seemed in- 
congruous, especially as the feed slurry 
became more concentrated. Upon ob- 
servation of the character of the under- 
flow during operation, it was observed 
that the vortex discharge was con- 
siderably more vigorous as the dilution 
of the solids increased. Thus, it was 
reasoned that the solids discharged in 
the underflow represented a negligible 
amount of energy loss, and therefore 
should be omitted from capacity ratio 
considerations. Theoretical principles 
further strengthen this assumption as 
cyclone energy loss is almost totally 
confined to loss of rotational kinetic 
energy in the inner spiral. As most 
underflow solids never reach the inner 
spiral, they should thus be excluded 
from energy calculations. The vortex 
discharge is maintained as long as the 
solid concentration is no more than 
about 55 pct. Accordingly, in calculat- 
ing the capacity ratio for solid runs, the 
volume occupied by the underflow 
solids in a 55 pet slurry was subtracted 
from the feed rate in gallons per minute. 
These values were then plotted in Fig 
4 as a function of solid feed concentra- 
tion. It is apparent that the majority 
of values fell within experimental error 
of the water K value of 5.61. 
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In order to prove this method of cal- 
culating capacity ratios for solid runs 
is correct and has no deleterious effect 
on the diameter exponent of Eq 8, the 
industrial data on the 14 in. Driessen 
cone at Kayford was reworked on this 
basis. Table 1 is a compilation of these 
results. As the data had originally been 
plotted in Fig 3a based on the feed in 
gallons per minute, it was necessary to 
replot the data, using the corrected 
capacity ratio. This was done on log- 
log paper in Fig 5, and also includes the 
uncorrected data. A line of slope 0.9 
was drawn for each set of data and it is 
apparent that the agreement is as good 
with the corrected method. 

From the above discussion, it is evi- 
dently safe to assume that solid con- 
centration will have no decreasing ef- 
fect on the K value indicating that 
capacity efficiency is maintained. 


Specifie Gravity of Selids 


From Fig 4, it can be observed that 
particle gravity has a small or negligi- 
ble effect on K value. Coal and refuse 
slurries appeared to have slightly higher 
values than the heavier material in a 
few cases. However, it is believed that 
this influence is minor and can be 
ignored. 


Separation Between Over- 
flew and Conical Section 


Because of the change in direction of 
the outer spiral at the base of the coni- 
cal section, the placement of the over- 
flow exit with reference to this point 
can be expected to have an effect on the 
capacity ratio. For the 9 in. cyclone, 3 
and 6 in. cylindrical spacers, which 
could be inserted between the conical 
section and overflow point, were con- 
structed. Capacity ratio tests with a 
parameter of constant overflow and 
one of constant inlet were made and 
results plotted in Fig 6a and b. Included 
in these log-log graphs are the same 
parameters obtained from Fig 3a and b 
for the 9 in. cyclone without spacers. 
From the 6 in. parameters of Fig 6a and 
b, it is apparent that a 6 to 8 pct in- 
crease in capacity ratio was obtained 
by its use. This probably results from 
the creation of a more gentle direction 
thange at the base of the conical sec- 
tion when it is removed from the over- 
flow point where undoubtedly other 
Severe direction changes are occurring. 
Due to the lack of time, it was impossi- 
ble to follow this trend further with 
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FIG 5—Corrected solid capacity ratio on 14 in. Driessen cone as 
a function of overflow diameter. 


Table 1... Test Runs on a 14 In. Driessen Cone, Truax-Traer Coal Co., 
Kayford, W. Va., Feed Slurry—Clean Coal Boot Overflow 




































































Diameter, | Line Volume Rate, gpm | Vol- Sloids, Pet Solids Rate, Lb per 
In. Pres- ume in 
Run sure, Pct 
No. ad To 
Over- D. Over- |Under-|Under- Over- |Under- Over- |Under- 
Inlet | ‘flow | Gauge | Feed | ‘gow | flow | flow | F°*? | flow | flow | F®*?| flow | flow 
1 2 254 | 24.75 | 212.9] 185.1) 27.8 | 13.1 | 11.42) 3. 56.6 | 207.5) 62.0) 145.5 
2 2 236 | 25.25 | 203.4) 174.8) 28.6 | 14.1 | 11.72) 3. 53.4 | 204.7) 58.5) 146.2 
3 2 26.0 173.6) 135.1) 38.5 | 22.2 | 14.50) 4.59) 46.0 | 217.2] 52.1) 165.1 
4 2 l 26.25 | 158.8) 109.7; 49.1 | 31.0] 15.1 4. 37.9 | 209.1; 41.0) 168.1 
5 2 1 25.75 | 146.5) 93.0) 53.5 | 36.5 | 15. 4.15) 33.3 | 195.9) 32.8) 163.1 
6 2 254 | 25.7 222.2) 191.0) 31.2 | 14.0] 15.12) 6. 58.3 | 295.0) 113.0) 182.0 
7 2 2 26.5 239.6) 236.4) 3.2 1.3 | 14. 13.81) 65.5 | 305.4) 2863.2) 22.2 
8 2 2 26.5 204.2) 167.2) 37.0 | 18.1 | 17.3 7.40) 58.5 | 309.8) 106.1) 203.7 
Calcul Capacity Ratio 
Pet of = gg ieee A SS Ps Underflow 50 Pct Point| Correlating 
ag Total Loes Microns cy, 
No. | Solids in iv. ( 0.53 
Underfi Ftof Feed | Uncor- | Cor- Type Diam eb) 0.08 
1 70.2 54.0 29.0 25.2 | Transition 47 5.64 
2 71.4 55.0 27.4 23.6 | Transition 46 5.84 
3 76.0 55.6 23.2 19.4 | Vortex 41 6.0 
4 80.4 55.5 21.3 17.1 | Vortex 40 6.25 
5 83.3 54.8 19.8 16.0 | Vortex 32 6.32 
| 93 | Bb | Re] ee ee) FER 
; ; ; no hy- . 
drometer anal sis 
8 65.7 56.8 27.1 22.2 | Transition 43 5.84 
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larger spacers, but it is believed that ~ ot te 
| relatively little, if any, increase would — te 
of etna am Of ene have been experienced. * ca 
7 al ene | As a corollary of this, data was ob- de 
a fenne cman a tin tained on the experimental 10 in. ey- ” 
. 4 ieee clone at Wilmington, IIl., a tabulation 
Be Hx of which appears in Table 2. A 45° va 
2 es insert cone used during some of the th 
v 2. 2 ae tests could be set at any desired dig- ef 
VA he; ah aaiiien mies van dees tance from the overflow point. It will of 
, Sf ¥ sacar be observed that « 16 pct increase in ine 
ot — (74 capacity ratio and K value was ob- to 
is | tained when this distance was changed ret 
07 os 09 10 is 20 w a 30 from 0 to 10 in. No further increase log 
INLET DIAMETER, INGHES was noted with a larger separation. vO! 
FIG 6a—Effect’ of conical section separation on capacity ratio, _ 
20° cone. Cyclone Included Angle ~ 
as Due to the more severe direction seg 
change, it was believed that capacity it 
ratio and K value would decrease with _ 
an increase in included angle. A 30° ” 
(Pemcen 70" oases oaumren cone was constructed for the 9 in. ey- _ 
iF dg | ri clone and capacity ratio tests per- me 
ge? oe er eee formed at a constant inlet diameter, stre 
e 2 WA and also one at constant overflow. a 
nd Results are plotted on log-log paper in 
2 Fig 7a and 6 and include the same I te 
3 ae adah aiid abet parameter using the 20° cone with no 
¥ spacer spacer obtained from Fig 3a and b. A 
wdaaee “2-1 10 pet decrease in capacity ratio was und 
experienced with the 30° cone with no for 
a spacer as compared to the 20° cone. app 
However, values increased as before as mt 
‘ spacers were inserted until they slightly 
0 Ls 20 3.0 40 ae a exceeded those of the 20° cone with no 
OVERFLOW DIAMETER, INCHES spacer. 
FIG 6b—Effect of overflow and conical section separation on capacity This phenomenon can also be ob- ™ 
antic. served in Table 2 where the 15° cone frict 
exhibited a 16 pct larger capacity ratio 
than the 45° cone with no separation Sate 
Table 2. . . Test Runs, 10 In. Experimental Cyclone, Northern Illinois Coal between overflow and conical section. 
Corp., Wilmington, Ill., Feed Slurry—Recycle Water However, when the spacing was suffi- the | 
] cient, capacity ratios were equal. This 
eames Volume Rate, 6 | Votume = Pet of also yields the important indication mh 
Ne ‘beer Unider- Scidein that a 15° cone appears to give the eyek 
Inlet | Gow | Gauge | Fee’ | Gow | dow | fw | Feed | Gov" | “Gow | Undertow roximum capacity ratio, as the 45° anak 
sees, bey: ee cone could never exceed this value re- a 
A ibeg tay Be | Baie 30) 82 Ege BY] Bi olde cd amie socine, coe | 
4 | 2.469] 3.067) 20.75 | 272.4) 265.5) 6.9] 2.5 7.6 | 6.2 49.9 21.2 c % : cycle 
5 | 2.469] 3.067, 22.0 | 242.8] 234.0} 88] 3.6 | 10.0|7.8 | 57.6] 20.0 mensions being equal. 
6 | 2.469] 3.067} 23.4 | 280.5 268.0} 12.5 | 4.5 8.5|6.31| 46.2] 29:5 ues, 
7 | 2.469) 3.067) 23. 295.8| 282.0) 13.8| 4.7 4.3/3.16| 25.1] 30.4 
8 | 2.469| 3.067} 21.2 | 282.2) 262.0] 22.2 | 7.15 | 11:7] 8.70) 45.4] 31.7 cyclo 
Velume Percentage 
Calculated | Capacity Ratio ‘ Correlating Overflow Reporting ay he Underiien: _ 
Run| ,, Cyclone 50 Pet Point Factor Cone | | and Conical F 
No. | ere es" | Uncor- | Cor- Bicrose Eewtv. | (opmy?.st/ a Section Depending on the solid concentra- yield. 
(eb) 0-68 Spacing, In. F. 
Slurry | rected | rected tion, different volume percentages of Min 
1 45.3 34.1 | 32.7 23 5.01 15 0 the original feed may be < lochargoemt — 
2 “4.1 34.2 32.9 Undeterminable S.00 45 20 the underflow. To determine this effect, its | 
4 43.6 a2 | 402 33 494 45 10 several water runs were made with Refer 
: =e 20:1 | S8:0 | Rte hydeomster :-3 ° z varying volume distributions between deter 
7 48.4 42.5 | 41.7 | No hydrometer 5.15 15 0 overflow and underflow. The calew- poten 
4 44.0 ot fer. me 5.05 15 0 lated capacity a were then i car 
pared with those of similar parameters 
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At Fig 3a and b. A summary of these 








tests, together with the calculated 
capacity ratios and their percentage of 
deviation from the low volume split 
ratios will be found in Table 3. 

From the percentage of deviation 
values given in Table 3, it would appear 
that volume split has only a slight 
effect on capacity ratio, the majority 
of runs showing a very small positive 
increase. Therefore, it seems reasonable 
to expect Eq 6 to be valid within 5 pct, 
regardless of the volume split. This is 
logical when one considers that the 
vortex underflow stream issues with a 
very vigorous spray representing a 
high rotational kinetic energy. The 
energy must be entirely lost if the 
vortex discharge is to be maintained. 
It appears, therefore, that the energy 
recovered by allowing a lesser overflow 
is almost completely offset by the 
energy leaving as rotational kinetic 
energy in the increased underflow 
stream. 

Industrial data again tended to show 
the same phenomenon. From the Table 
1 tabulation of runs made on the 14 in. 
Driessen cone at Kayford, W. Va., it 
will be seen that volume split to the 
underflow varied from 14.0 to 36.5 pct 
fot the underflow discharge. Yet, it is 
apparent from Fig 5 that the capacity 
ratio line was unaffected. 


Cyelene Diameter 


With the gas-solid cyclones, wall 
friction was found to be negligible, and 
consequently cyclone diameter had no 
effect on the K value.’-* To determine 
the importance of this variable with 
the liquid-solid cyclone, a 7 in. cyclone 
on hand, and a newly constructed 3 in. 
cyclone were used. Both possessed in- 
cluded angles of 20°, and similar 
spacings between overflow point and 
conical section to that of the 9 in. cone 
without spacers. Water tests on these 
cyclones yielded the following K val- 
ues, assuming Eq 8 to be valid: 3 in. 
cyclone, 5.55; 7 in. cyclone, 5.20. 

These compare very favorably with 
the 9 in. cyclone K value of 5.61. Solid 
runs on the smaller cyclones also 
yielded comparative values. As the 
14 in. Driessen cone was similar in con- 
struction to the experimental cyclones, 
its K value is also of importance. 
Referring to Fig 5, the K value was 
determined from the line of the cor- 
tected data as 5.57. From these results 
it can be seen that cyclone diameter 
actually has a negligible effect on K 
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FIG 7b—Effect of cyclone included angle on capacity ratio. 


value and therefore an average of the 
4 cyclone diameter values would be 
appropriate. This would then yield the 


Table 3. . . Effect of Volume Dis- 
tribution on Capacity Ratio, 











9 In. Cyclone—Water Runs 
Nozzle Diam- Pct 
eter, In. Vol- Devi- 
BERS ee gpm ation 
= Pet to| “=; | from 
Over- | Under-| ) Low 
Inlet | “Gow | flow Volume 
Split 
14/1.25/1.0 | 28.8 | 6.93| +4.68 
16 | 1.25 |1.406 | 12.4 | 9.09/ +1.0 
19 | 1.25 |1.1875| 18.6 7.99 | +3.23 
26 | 1.47 |1. 26.1 7.86 0 
32 | 2.067|1.406 | 8.7 | 13.97| —3.66 
94 1.25 1.25 | 16.7 | 8.64| +6.53 
110 | 0.875|1.25 | 17.9 | 6.22 0 
127 | 1.781}1.25 | 15.2 | 10.19| 9.02 
131 | 1.47 |1.25 | 28.1 9.7 0 
142 | 1.47 ]1.25 | 27.2 | 9.02 0 
151 | 0.875|1.25 | 21.5 | 6.55| +5.3 
176 | 1.781/1.25 | 8.6 | 10.38| —7.73 
208 | 1.781/2.00 | 8.43 | 18.0 +4.65 
269 | 1.781/1.625 | 13.8 | 14.7 +3.16 
271 | 1.781/2.00 | 8.8 | 17.61] +2.38 
277 | 1.781|2.00 | 8.1 | 17.7 +2.91 
279 | 1.47 |2.00 | 8.6 | 15.45] +4.21 
281 | 1.25 |2.60 | 9.1 | 12.73| +1.84 




















following equation which would be 
valid for any cyclone of 20° included 
angle with less than 1 in. separation 
between overflow and conical section. 
_ .. 0.8 
VF 5.48 (eb) [10] 

It should be emphasized, at this 
point, that the gallons per minute 
(gpm) expressed in this equation is the 
corrected value as explained in the 
previous discussion on the effect of solid 
concentration. 

The 10 in. cyclone at Wilmington, 
when used with a 15° cone, accordingly 
possessed a higher K value of 6.38. 
Thus, the equation for the 15° cone 
would be 


Spm _ 6.38 r) ’ 
VF 6.38 (eb)° (11) 


Further interpretations on the appli- 
cation of these equations when used 
on cyclones of varying design will be 
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FIG 8—Typical results of hydrometer analysis. 


given in the summary at the end of the 
paper. 


Type of Underflow 
Discharge 


Three types of underflow discharge 
can be obtained on the cyclone. The 
first is the vortex type which is charac- 
terized by a spiral spray with an ac- 
companying air core. The air core is 
maintained by a vacuum created by the 
cyclone flow pattern. The second type 
is commonly designated as overloaded 
and consists of a very sluggish dis- 
charge with no spiral characteristics. 
Solid concentration is always higher 
than 60 pct and there is no air entering 
the cyclone. The condition is brought 
about by the fact that more ejectable 
solids are present in the feed than can 
issue in the underflow. Accordingly, a 
bed of solids is built up in the apex of 
the cone and a considerable quantity 
of solids is carried out in the overflow 
stream. 

No observations of any extent were 
made with the overloaded condition as 
all tests to date indicate that solid 
elimination efficiency is severely in- 
jured with this phenomenon in effect. 
Examples of this inefficiency will be 
given in more detail in the section on 
solid elimination. The few solid tests 
made exhibited an appreciable increase 
in K value, assuming Eq 8 to hold for 
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the overloaded condition. However, 
due to the absence of the air core with 
the overloaded discharge, undoubtedly 
a different flow pattern is in effect, and 
therefore Eq 8 should probably be 
altered. 

The third type has been labeled the 
“‘transition”’ discharge as it marks the 
region between the completely over- 
loaded and complete vortex conditions. 
It is characterized by a slightly less 
vigorous vortex than the complete 
vortex discharge and underflow solid 
concentration closely approaches that 
of the overloaded type. Capacity ratio 
tests performed with this discharge 
indicated only minor deviations from 
the established capacity ratio equa- 
tions. This was correlated by industrial 
data on the 14 in. Driessen cone. 

Yancey and Geer obtained a dis- 
charge that appeared to compromise 
the overloaded and complete vortex 
conditions.’ A sausage type of dis- 
charge that issued in a rotating fashion 
was experienced on certain coal slurries 
with a 5 in. cyclone. No such under- 
flow could be obtained in this work, 
and possibly the particular size con- 
sistency and different cyclone design 
they were operating with may have 
brought about the condition. 

Besides the big advantage of high 
solid efficiency, the vortex discharge is 
much simpler to operate. With the 
overloaded and transition type, very 
small changes in feed concentration can 






bring about a very large loss of solide 
to the overflow. This is not the cage 


with the vortex type. Illustrations to 
be given in later discussions will indj- 
cate that the very large increase in solid 
elimination efficiency with the vortex 
type of discharge considerably more 
than offsets any small saving in en- 
ergy requirements with the overloaded 
discharge. 


Solid Elimination Efficiency 


In operation, the fraction of solids 
eliminated from a feed slurry to a 
liquid-solid cyclone is probably more 
important than the accompanying en- 
ergy loss. Operating costs of the cyclone 
are very small and many times little 
could be saved by decreasing pressure 
drop. In contrast, by designing a cy- 
clone to extract a finer particle size 
there is much to be gained as added 
revenue in the case of fine coal or de- 


- creased operating cost when working 


with refuse slurries. 

The most common method of meas- 
uring extraction efficiency is the deter- 
mination of the 50 pet point. This is 
represented by the particle size that 
reports 50 pct to the overflow and 50 
pet to the underflow. It also quite 
accurately portrays the limit of extrac- 
tion efficiency as very little material of 
similar specific gravity but coarser in 
nature will be found in the overflow 
stream and by the same token only a 
relatively small amount of particles 
finer than this dimension will report to 
the underflow. The phenomenon is pic- 
tured in Fig 8, an analysis of a test run 
on the 9 in. cyclone illustrating the size 
distribution of the feed solids between 
overflow and underflow. A vertical line 
has been drawn at the 50 pct point 
(location on curves where slopes are 
equal) to indicate the small amount of 
material present on one side of this line 
for either stream. 

In previous work, many runs were 
made with coal and refuse slurries in an 
attempt to obtain fundamental data.‘ 
However, this procedure had to be 
abandoned as the large variation in 
particle gravity found in this material 
prohibited the determination of the 50 
pet point with any degree of accuracy. 
Naturally, the elimination efficiency 
will be a function of solid s:secific 
gravity and as solids in these siurries 
range in gravity from 1.2 to 5.0, it fo 
lows that actually a continuous curve 
of 50 pct point as a function of particle 
gravity is in effect. 

To eliminate this error, it was de 
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material that possessed a very close 
gravity range. This eliminated the use 
of coal as refuse material of higher 
gravity would be liberated upon de- 
gradation. A silt and clay material of 
gravity range 2.70 to 2.75 was finally 
obtained from a local deposit. 

Because the 50 pct point for the 
liquid-solid cyclone is well below the 
200 mesh size, screen analyses are of no 
use in its accurate determination. The 
hydrometer method of Casagrande, 
widely used in soil analysis, offered the 
best solution to this situation.’ As the 
analysis is based upon settling veloci- 
ties, the particle sizes determined are 
expressed as equivalent diameters—the 
diameter of a sphere of similar specific 
gravity settling at the same terminal 
velocity as the particle in question. 
Although this may not correspond to 
the actual particle dimension, it yields 
a size which depicts the nature of the 
particle under actual operating condi- 
tions. From rate samples taken for each 
run, it was then possible to determine 
the 50 pct point. A typical analysis has 
been plotted on Fig 8 on a considerably 
reduced scale. 


Fundamental 
Considerations 


In attacking the problem, it was felt 
that the same three variables of major 
significance with regard to energy loss 
would be of similar importance in solid 
edimination efficiency. As inlet nozzle 
diameter decreases, entrance velocity 
increases for a constant throughput. 
Due to the spiral flow pattern, tan- 
gential velocity increases inversely 
with cyclone radius. Therefore it would 
seem proper to assume an increasing 
critical centrifugal force as inlet diam- 
eter decreased for a fixed capacity. By 
the same consideration, centrifugal 
force should also vary directly with 
yolume throughput. Finally, with re- 
gard to the overflow nozzle, it is neces- 
sary to refer again to the gas-solid 
cyclone theory.’:*"! It was found that 
the location of maximum centrifugal 
force occurred at a critical radius ap- 
proximately equal to that of the over- 
flow tube. By decreasing this radius, 
centrifugal force should be increased. 

To determine the extent of these 
various factors, elimination efficiency 
tests were made with the 9 in: cyclone 
Maintaining two of the three variables 
@nastant during any one set of runs. 
The elimination efficiency was plotted 
wainst the variable factor on log-log 
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FIG 9a—tlimination efficiency as a function of inlet 
diameter. 
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FIG 9b—Elimination efficiency as a function of overflow 
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FIG 9c—Elimination efficiency as a function of cyclone capacity. 


paper to ascertain if the effects were 
exponential functions. Fig 9a indicates 
elimination efficiency as a function of 
inlet diameter. During these tests, over- 
flow diameter was 2 in. and the feed 
rate maintained at 88.5 to 96.1 gpm. 
Considering that experimental error 
probably limits determination of the 50 
pet point to an accuracy of 1 micron, 
it appears that the inlet diameter either 
is or closely approximates an exponen- 
tial function. The slope of the average 
line drawn in Fig 9a is 0.68 and equals 


the exponent on the inlet diameter 
term. 

Fig 96 plots elimination efficiency vs. 
overflow diameter during which time 
the inlet nozzle was 2.067 in. and 
slurry rate varied between 102.7 and 
112.0 gpm. An excellent straight line 
relationship was obtained with the 
slope being 0.68 as in Fig 9a. 

The factor of feed rate is investigated 
in Fig 9c where two sets of runs are 
plotted against gallons per minute. 
Straight lines of slopes —0.50 and —0.56 
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FIG 10—Conelation of elimination efficiency for 
9 in. cyclone, 20° cone, no spacers, 2.73 particle 


specific gravity. 
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FIG 11—Effect of distance between overflow and conical 
section on elimination efficiency. 


are observed; the slight discrepancy is 
probably due to experimental error and 
therefore the average value of —0.53 
was used in later work. 

From the above results, elimination 
efficiency must be a function of the 
three expressed variables raised to the 
proper exponent. Due to the success of 
the equation developed for energy loss, 
a correlation was attempted on the 
basis of multiplication of the three 
variables. In order to obtain a small 
correlating factor greater than one, the 
reciprocal of the number indicated by 
the exponents was used. Thus, the cor- 
relating factor was: 


(gpm)°-** 


{12} 
Several further runs were made and 
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the elimination efficiencies plotted 
against the correlating factor on log- 
log paper in Fig 10. If no other factors 
are of significant importance exclusive 
of those which will be discussed in later 
sections and which were held constant 
during these runs, it should be possible 
to draw a line of slope —1 through the 
results. This was done as indicated in 
Fig 10 and an observed good agreement 
does exist. Of the 18 points, only 3 
deviate by more than 1 micron and of 
these, only one is displaced from the 
line by 2 microns. The equation of 
the indicated line is: 
elimination efficiency, microns 
81 (eb)°-*8 
7 (gpm)°-*8 


[13] 


It is believed that the range for the 





9 in. cyclone has been quite thoroughly — 


explored as gallons per minute varied — 
from 35.5 to 150.6, inlet diameter from 
0.875 to 2.067 in., and overflow diam. 
eter from 1.25 to 2.50 in. 

No similar correlation could be ob. 
tained for elimination efficiency with 
industrial data as indicated in Tables 
1 and 2. Two sources are responsible 
for this situation. First it was imposgi- 
ble to determine the 50 pct point with 
sufficient accuracy as it appeared to 
exist over a wide range instead of at an 
isolated size as with the standard 
material. This is caused by the wide 
variation in particle gravity present, 
Secondly, these samples were taken on 
many different days and times, un- 
doubtedly large variations in solid con- 
sist and quality existed. However, it is 
obvious from Tables 1 and 2 that elimi- 
nation efficiency does vary with the 
correlating factor in the same direction 
as the test material. Of particular 
interest is the quantitative efficiency of 
extraction experienced with the cy- 
clone. Little difficulty was encountered 
in obtaining a 50 pct point of 15 to 
17 microns with a throughput of 150 
gpm at 20 to 25 psi pressure. This 
left in suspension only very fine par- 
ticles of a nonabrasive character and a 
water that was suitable for further 
process work. This represents a capac- 
ity of 340 gpm per sq ft area for the 9 
in. cyclone. If increased elimination 
efficiency is desirable, smaller nozzles 
can be used at higher pressures. 


Separation Between Over- 
flow and Cenical Section 


The distance between the conical 
section and overflow exerted a definite 
effect upon the capacity ratio of the 
cyclone. To check this factor with 
regard to elimination efficiency, runs 
were made with the 3 and 6 in. spacers 
in place. Results have been plotted oa 
log-log paper in Fig 11. Also includedis 
the line drawn in Fig 10 representing 
the average elimination efficiency per- 
formance without spacers. Spacer points 
were either within | micron of the line 
or well below it in all cases and thus 
operation can be considered equal 0 
the former method using no spacers. 
The same phenomenon was observed 
with industrial data on the 10 in. ey- 
clone. Run 4 of Table 2 which possessed 
a 10 in. spacing between overflow and 
conical section exhibits a lower 5¢ pet 
point and a higher solid extraction 
than run 5 where there was no separa 
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6 to 10 in. between overflow and conical 
section. i 


Cyelone Included Angle aw 
Three solid runs were made using the " | 


30° cone to observe the effect of cyclone ttl 

included angle on elimination efficiency. 

in these: tents, sennls diameters nud FIG 12—Eect of cyclone included angle on elimination 
capacity were varied in order to yield efficiency. 

a good range of the correlating fac- 
tor. Results are plotted on log-log paper 
on Fig 12 and are compared with the 
average performance line obtained with 
the 20° cone. An appreciable increase 
in the 50 pct point is readily apparent 
indicating that included angle should 
be kept to a minimum. 

A similar effect is evident in the in- 
dustrial data for the 10 in. cyclone of 
Table 2. Substantial increases in the 
50 pet point and corresponding de- 
creases in percentage of total solids 
eliminated were experienced when the 
insert cone was changed from 15 to 45°. 
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As centrifugal force is inversely pro- 
portional to the radius of curvature, a 
investigation of cyclone diameter is 
mandatory for a thorough examination 
of elimination efficiency. Solid runs FIG 13—Effect of cyclone diameter on elimination efficiency. 
were accordingly performed on 3 and 
7in. cyclones. As the inlet and overflow 
diameters were fixed it was necessary 
to vary the volume throughput in order 
to obtain different values of the corre- | 
lating factor. Resultant points are indi- 


‘ ° 
cated on Fig 13 along with the average 20) merge aes Se" Pr 
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performance line of the 9 in. cyclone. 4 
All values lay within 1 micron of the 
average line or its extension indicating 
that cyclone diameter has a negligible 
effect on elimination efficiency as pre- 
ting dicted by the 50 pct point. Furthermore 
pe the 3 in. cyclone points always lay above 
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ints the average line while those of the 7 in. 
fess were below, a second indication of the 
ne unimportance of cyclone diameter. 
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© pet indicate a decreasing 50 pct point as 

¢ HOD volume split to the underflow increases. 

parae As higher volume fractions report to FIG 14—Size analyses of runs 1, 2, and 3 of Table 4. 
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FIG 15—Effect of particle specific gravity on elimination efficiency. 
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FIG 16—Comparison of coal and refuse slurries solid 
elimination efficiency with standard 2.73 gravity 


material. 


the underflow, water will be robbed 
from the overflow and with it accom- 
panying fine solids below the 50 pct 
point in size. The question that must 
be answered is whether any further 
concentrating action takes place by the 
higher volume split. 

Volume split alone is not the only 
criterion that should be considered. 
Underflow dilution is also significant as 
it is a measure of the amount of excess 
water being directed to the underflow. 
For coal and refuse slurries, approxi- 
mately 50 to 55 pct solids seems to be 
appropriate underflow concentration 
to maintain a vortex discharge. Any 
lesser concentration indicates the pres- 


342 . . . Mining Transactions, Vol. 184 


ence of excess water. 

From tests performed on the stand- 
ard material, no concentrating action 
seemed apparent through higher vol- 
ume splits to the underflow. In the 
correlation of elimination efficiency for 
the 9 in. cyclone on Fig 10, 7 of the 
runs ranged in underflow solid concen- 
tration from 24.1 to 49.0 pct with vol- 
ume splits up to 8 pct to the underflow. 
There was no consistent displacement 
of these points and they lay both above 
and below the average performance line 
for the 9 in. cyclone. 

To observe the effect under more 
severe conditions, three runs were made 
at a constant inlet diameter of 1.47 in. 


ie 


and overflow diameter of 1.625 in. a 
Throughputs were held to a range of 


112.1 to 118.7 gpm. During the first 
run, volume discharge to the underflow 
was maintained at a normal value to 
yield a high solid concentration. In the 
later runs, volume split to the under- 
flow was severely increased resulting in 
a large dilution of the discharged 
solids. The results obtained are shown 
in Table 4. 


Table 4... . Effect of Volume Split 
on Solid Elimination Efficiency 








web. ~ 
Solid 50 Pet 
Run | Feed, Sot to on. (gpm)***) Point, 
No.| spm Under- tion (eb)*.8 Mi- 
flow | Weight, oom, 

Pct 
1 |} 112.1) 5.6] 59.6 .7 | 11.5 
2 | 118.7] 12.5 | 36.6 6.94 | 10.5 
3 | 113.3] 15.8| 35.5 6.77 | 10.25 




















The 50 pct points exhibited only a 
minor decrease with the increased vol- 
ume splits indicating that no further 
concentrating action was taking place. 
Thus, the additional water directed to 
the underflow contained only the 
weight percentage of solids similar to 
that found in the overflow. Further 
proof of this is offered in Fig 14 where 
size analyses of the two streams are 
graphically portrayed. It will be ob- 
served that overflow size distribution 
experienced no appreciable change in 
consist while the underflow stream 
contained slightly greater quantities of 
solids below 11.5 microns for runs 2 and 
3. If greater concentration was taking 
place, the overflow curves would have 


shown a general displacement towards ° 


the finer sizes for the later runs. A logi- 
cal conclusion is that dilution of under- 
flow solids beyond 45 to 50 pct offers 
no further assistance in the concen- 
tration of the feed solids. This appears 
theoretically feasible when one con- 
siders that no greater centrifugal force 
occurs with high volume splits to the 
underflow. Therefore increased concen- 
trating action cannot be expected. 


Type ef Underflew 
Discharge 


The vortex underflow is universally 
conceded to be superior to the over- 
loaded discharge in regard to elimina- 
tion efficiency.*:* When an overloaded 
discharge is in effect, the underflow 
nozzle is operating completely full of 
liquid and solids preventing the forma- 
tion of an air core necessary for spiral 
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solids at the apex of the cone and ap- 


' preciable quantities are carried out in 


the overflow stream. 

Perhaps the most striking demon- 
stration of this inefficiency will be 
found in the data on the 14 in. Driessen 
cone at Kayford, W. Va., given in 
Table 1. Runs 6 and 7 were made under 
practically the same conditions except 
that an overloaded discharge was pres- 
ent in the latter case. It will be 
observed that 61.7 pct of the total feed 
solids were eliminated to the under- 
flow in run 6 at a concentration of 58.3 
pet. By contrast, run 7 eliminated only 
7.3 pet of the total solids at a concen- 
tration of 65.5 pct. It is apparent that 
efficiency was very severely penalized 
while obtaining only a small increase 
in underflow solid concentration. Al- 
though pure overloaded discharge runs 
were not made with the 9 in. cyclone in 
this study due to the obvious ineffi- 
ciency, previous tests had been per- 
formed with the 7 in. cyclone and were 
reported in an earlier paper.* Though 
the results were not as striking as the 
above case, all such tests indicated a 
serious injury to solid elimination. 

The “‘sausage”’ discharge of Yancey 
and Geer could not be obtained in these 
studies due either to size consist or 
cyclone design. However, something 
approximating this condition was ob- 
tained in certain runs wherein a very 
high underflow solid concentration up 
to 65 pet was experienced with a transi- 
tion discharge. In these cases the 50 
pet point was found to be approxi- 
mately 25 pct above the pure vortex 
discharge with a corresponding injury 
to total solids eliminated. As almost 
the entire solids processed were below 
200 mesh, the percentage of total solids 
rejected would have been higher if 
coarser material had been present. At 
the same time, from experiences en- 
countered on the 14 in. Driessen cone 
it was felt that this compromise condi- 
tion would have been very hard to 
maintain with the larger solids. 


Weight Percentage of 
Selids in Feed 


When the cyclone operates on slur- 
fies containing up to 15 pct solids, 
the factor of slurry weight will be of 
telatively minor importance. Specific 
densities of such feeds will be no 
greater than 1.10 in extreme cases. 
Purthermore, the critical density effect- 
ing the elimination efficiency will 
probably be closer to that of the over- 
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flow stream. Thus the difference be- 
tween particle and slurry density, 
which is naturally of major concern in 
any liquid-solid separation, will de- 
crease only a very small amount as 
solid concentration of the feed increases 
up to 15 pet. The cyclone will handle 
considerably more concentrated feeds 
but one must expect that slurry density 
will be of increasing importance in 
raising the 50 pct point. 

In tests performed on the stand- 
ard material, feed solid concentration 
ranged from 4.07 to 9.65 pct. In the 
elimination efficiency correlation of 
Fig 10, no consistent effect of solid 
concentration was apparent. As further 
indicatica of this, runs 6 and 7 on the 
10 in. cyclone at Wilmington yielded 
almost identical results with regard 
to percentage of solids eliminated as 
exhibited in Table 2. These runs were 
made within one-half hour of each 
other after termination of coal move- 
ment through the tipple. The feed 
solid concentration of the first run 
was almost double that of the second 
and yet the difference between the 
percentage of solids eliminated was 
negligible. This was considered sig- 
nificant due to the existing similarity 
between size consist and quality for 
the two runs. 


Particle Specific Gravity 


As the particle specific gravity in- 
creases, still finer solids should be 
ejected to the underflow. Considering 
Stokes’ law which applies to solids 





below the 200 mesh size, 
hk 


Therefore the diameter ratio of equal 
settling velocity particles possessing 
different gravities assuming the same 
slurry viscosity in both cases will be: 


Xi Ps2 — P2 os 

X: ” k 4 | [15] 
If Stokes’ law is valid for the prediction 
of cyclone 50 pet point for any particle 
gravity, then specific gravity param- 
eter lines could be drawn parallel to 
the average performance line of Fig 10 
and displaced from it according to 
Eq 15. 

To validate this statement, a na- 
tive ground barytes (barium sulphate, 
BaSO,) of 4.30 sp gr was obtained for 
test purposes. Resulting elimination 
efficiency was plotted against the 
correlating factor on Fig 15 together 





with the average performance line of 
Fig 10. Also included is the predicted 
performance line for this material 
obtained from Eq 15 assuming a 
slurry density of 1.0. As pointed out 
in a previous discussion this will cause 
a negligible error. 

It is apparent from Fig 15 that agree- 
ment between predicted and actual 
performance is excellent indicating 
Eq 15 is applicable to cyclone oper- 
ation. Combining Eq 13 and 15 then, 
elimination efficiency, microns 

_ 81 (eb)*** [ 2.73 — eT. 
(gpm)*"L p, — p 


Elimination efficiency data of Tables 
1 and 2 were adjusted by use of Eq 15 
to indicate the corresponding 50 pct 
point for a 2.73 gravity material. In 
these calculations, particle gravity was 
assumed to be the average of the over- 
flow solids while slurry weight was 
taken as equal to the overflow density. 
These points were plotted against the 
correlating factor in Fig 16 and com- 
pared with the average performance 
line on actual 2.73 gravity material. 
Included are runs made on refuse 
slurries with the 9 in. cyclone. 

In all cases but one, results were 
appreciably displaced upward from 
the average performance line. As the 
recycle water slurry used with the 
10 in. cyclone contained large quan- 
tities of silt and clay, it was similar in 
nature to refuse material. For this 
type of slurry, an average performance 
line would appear to be about 25 to 
30 pet higher than the standard line. 
Coal slurries of the 14 in. Driessen 
cone were higher but particular con- 
ditions surrounding the tests indicate 
that the four runs showing the greatest 
deviation should not be considered in 
this correlation. During these runs, 
solid concentration in the underflow 
ranged from 53.4 to 58.5 pet. Due to 
the very light average particle gravity 
of approximately 1.4, a more dilute 
underflow concentration of 50 pct 
solids or less is necessary to maintain 
a vortex discharge. With the under- 
flow concentrations present in these 
runs, the transition discharge was 
instead in effect. Neglecting these runs, 
the deviation compares more favorably 
with the refuse slurries. 

It is believed this deviation is due 
chiefly to the inability to accurately 
determine the 50 pct point. In the 
hydrometer analysis, an average solid 
specific gravity must be assumed and 
thus heavier materials present tend to 
increase the 50 pct size. 





[16] 
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In spite of this error, the hydrometer 
method probably represents the best 
solution to the problem of size deter- 
mination in the minus 200 mesh frac- 
tion of large gravity range particles. 
It offers a rapid and easy technique 
which is as accurate as any other pro- 
cedure for this application. When pre- 
dicting the percentage of total solids 
that could be eliminated by the cyclone 
for a particular slurry upon which a 
hydrometer analysis has been per- 
formed, a safety factor of 30 pct should 
accordingly be used in the determina- 
tion of the 50 pet point by Eq 16. 


Summary and Cenelusions 


Tests performed on the cyclone have 
proved it to be a simple and economic 
means for the elimination or recovery 
of fine solids from liquids in a suffi- 
ciently concentrated form so they may 
be further handled by ordinary equip- 
ment. Particles down to 9 and 10 
microns have been eliminated from 
slurries. This dimension generally 
marks the bottom of the silt range and 
the top of the clay region indicating the 
cyclone’s possibilities in not only the 
saving of fine coal but also the “clean- 
ing-up” of water for reuse. In addi- 
tion, operation is simple, initial cost 
is low, no moving parts are involved, 
and capacities up to approximately 
350 gpm per sq ft of area can be 
obtained. 

The following design features should 
be incorporated into a cyclone in order 
that solid elimination will be a maxi- 
mum and energy requirements per feed 
ga'lon a minimum. 

1. Maintain included angle of cone 
at minimum, preferably 15 or 20°. 

2. Allow 6 to 10 in. between over- 
flow point and conical section. 

2. Underflow nozzle diameter should 
be large enough to permit a vigorous 
vortex discharge. This will be charac- 
terized by the presence of a vacuum 
at the underflow with a solid discharge 
concentration of 50 to 55 pct for refuse 
slurries and 50 pct or less for fine coal. 

In calculating either the energy re- 
quirements or capacity of a cyclone, 
a formula of the type of Eq 8 is 
applicable. The gallons per minute 
used in the equation will be equal to 
the total feed rate minus the volume 
occupied by the ejectable solids in a 
55 pet slurry. Eq 10 is applicable for a 
20° included angle cyclone with less 
than 1 in. separation between overflow 
and conical section. If 6 in. or more 
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separation is provided, the K value 
may be increased 6 to 8 pet and the 
expression will be valid for any cyclone 
with included angle of 20° or greater. 
Eq 11 may be used for any 15° cyclone. 

The 50 pct point for any slurry may 
be predicted by use of Eq 16, using 
a safety factor of 30 pct in case a 
large particle gravity range is in- 
volved. The percentage of total solids 
that may be eliminated can finally be 
calculated from a screen analysis plus 
a hydrometer test on the minus 200 
mesh fraction. All material coarser 
than the 50 pct point may be con- 
sidered as ejectable. 

In constructing the cyclone it is 
recommended that special heat treated 
alloys be used for certain parts in order 
to retard the rate of wear at critical 
points. All three nozzles, especially 
the underflow, are subject to abrasion 
and flanged parts should be provided 
at these locations in cyclone design. 
Nitriding of special alloys would 
probably offer the best solution to 
increased operating life. 
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Nomenclature 


b = inlet nozzle diameter, in. 
e = overflow nozzle diameter, in. 
F = cyclone energy loss, feet of fluid. 
F’ = gas cyclone energy loss expressed 
as feet of fluid flowing divided by 
inlet velocity head. 
g = acceleration due to gravity, 
per sec squared. 
K = capacity ratio proportionality con- 
Q/VF 
(eb)°®-2 


32.2 ft 


stant = 


” 


K’ = gas cyclone proportionality com: = 


stant = F’ + (b/e)? 


m =gas cyclone inlet diameter ex. % 


ponent = 2.0. 


n = gas cyclone overflow diameter ex- 


ponent = 2.0. 

Q = gpm = gallons per minute of feed 
slurry (corrected as explained 
in case of capacity ratio deter. 
mination). 

s = liquid cyclone overflow diameter 
exponent, capacity ratio equation. 

t = liquid cyclone inlet diameter ex- 
ponent, capacity ratio equation. 

» = inlet velocity, ft per sec. 

w = settling velocity of particle, ft per 
sec. 

X = diameter of particle, ft. 

p = specific gravity of slurry, g per ce. 

ps = specific gravity of solid, g per ce. 

» = viscosity, lb per ft-sec. 
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New York Tales, Their Geological 
Features, Mining, Milling. and Uses 
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By A. E. J. ENGEL* 


Introduction 


The New York talc deposits of com- 
mercial importance are in St. Lawrence 
and Lewis counties, in the northwest 
Adirondack Mountains (Fig 1). All 
of the deposits are of pre-Cambrian 
age and occur within highly deformed 
and recrystallized marble of the Gren- 
ville series. 

The deposits in St. Lawrence County, 
near Gouverneur, are the largest and 
most productive of their type known 
in the Western Hemisphere. In 1948 
the seven mines which are in operation 
will produce about 130,000 tons of 
ground talc. 

All tale production in Lewis County 
is from one mine. There the annual 
production ranges from 15,000 to 
30,000 tons. 

These so called tales of New York 
State include earth materials of differ- 
ent chemical and mineral compositions. 
In general the mineral talc is sub- 
ordinate in amount to other minerals in 
both the Gouverneur and Natural 
Bridge deposits. 

In the Gouverneur district the 
mineral talc comprises less than 25 pct 
of the mined and ground rock. Most 
of the rock mined is a tremolite- or 
tremolite-anthophyllite schist some- 
what altered to serpentine and talc. 
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FIG 1—Map of New York tale deposits in the Adirondack Mountains. 
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This characteristic in no way devalu- 
ates the “talc” for certain markets, 
and in some instances makes the 
material more desirable. 

The Natural Bridge talcs include 
types high in serpentine, as well as 
complex aggregates of serpentine, talc, 
carbonates, and diopside. 

Usage of the term talc, however, for 
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FIG 2—Geological features of the area north of Balmat, N.Y. 


these industrial mineral aggregates 
is widespread and deeply rooted. 
Accordingly, this usage is followed in 
this paper. The phrase “the mineral 
talc”’ is used herein wherever reference 
is made to the specific mineral talc, 
H.Mg;(SiO;), or in terms of oxides 
H,0-3Mg0-4Si0,. 


General Geology 


The talc of the Gouverneur district 
occurs in elongate zones interlayered 
within a northeastward-trending belt 
of impure marble. 

The marble belt is apparently part 
of a highly deformed and meta- 
morphosed flank of a northeastward- 
trending anticline. Cross folds, plung- 
ing north to northwest, foliations, 
shears, and lineations constitute impor- 


tant structural features of the talc 
zones (Fig 2 and 3). 

The zones of commercial talc pinch, 
swell, and curve in sinuous to com- 
plexly folded patterns, Fig 2, but are 
rudely conformable with adjoining 
marble layers. The tale zones have a 
composite strike length of more than 
six miles, a probable extent down dip 
in excess of 2000 ft, and widths of as 
much as 400 ft. Dips along the talc 
belts are quite variable, ranging from 
the horizontal through the vertical, 
but averaging about 45° to the 
northwest. 

Variations in thickness of the talc 
belts or of any included zone may 
be either abrupt or gradual. The belt 
near Talcville, which contains two 
producing mines, varies up to 300 ft 
or more in thickness, averaging per- 
haps 135 ft thick in the mines, Fig 3. 









































Table 1 . The Approximate Percentages of Constituent Minerals in Layers 
of Continniial Tale and the Oil Absorption of These Layers 
Specimen Numbers....... 1 2 3 4 pS. sie] 8 9 | 10 
Tremolite................| 68 | 98 | 17 78 | 38 | 20 | 15 | e8 | 46 
An ND Ss <.cak sake « 20 45 78 4 39 
Tale, fibrous. <<< 2... 1 | 63 5 
Ss SSS rrs era e 1 5 
ale, te... {>4} 1 1 ‘ 
Serpentine, massive... ... . 1 so | 18 | 54 | 21 { > 
Serpentine, Ciena 5 
oy So ae 31 | trace 2 4 
tes. . as 1 2 trace 4 1 
Hexagonite, iron and man- 
ganese ©: mica 
other impurities. ....... trace — . 1 
1 
Oil absorption 97.5 par- 
Lemme 325 eg 29 | 33 | 58 | 56 | 45 | 50 | 55 | sz | 35 | 48 
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tremolite, 
0. Pale buff, highly schistose “talc,” hanging-wall zone, Woodcock mine, Bal 


t besging-wall side of talc belt, Taleville, N. Y. 
pot me rock interlayered with Specimen No. 1. 
Pale-gray to white, ae * ” Talcville, N. Y. 
mised diopside rock rpck along foo footwall tale belt, Taleville, N. Y. 


ore,”’ Talcville, N. Y. 


pe i Cori mae “regular 
tremolitic talc, Ontario mine, Fowler, N. Y. 
"Arnold mine, Fowier. N.Y. 


Arnold mine, 
t, N. Y. 


“Arnold heavy stock,’ 





Much of this thickness is comm 


tale. A talc belt north of Balmat and 
southeast and east of Fowler, along 


which are 4 active mines, varies up to 
at least 425 ft in thickness, and aver. 
ages possibly 125 ft thick, Fig 2. Ip 
this belt, however, one or several zones 
of commercial talc 6 to 25 ft thick 
or rarely as much as 75 ft thick are 
interlayered with impure or discolored 
noncommercial zones within the belt. 
Within these two belts are talc reserves 
sufficient to last several generations, at 
the present rate of production, under 
resourceful mining methods. 

The approximate percentages of 
constituent minerals in various types 
of commercial talcs from the Gouver- 
neur district are shown in Table 1. 

A wide variation in proportions 
of tremolite, anthophyllite, serpen- 
tine, and tale are apparent. Other 
minerals which occur in and along 
the talc belts include quartz, calcite, 
dolomite, hexagonite (a manganese- 
bearing tremolite), iron and man- 
ganese oxides, diopside, chlorite, pyrite, 
mica, feldspars, titanite, magnesian- 
and manganese-bearing tourmalines, 
and apatite. Most of these last-named 
minerals constitute obvious adulterants 
or impurities and are avuided in 
mining. 

The chemical compositions of some 
of the more important types of tale 
are indicated in Table 2. The range of 
variations in SiO, and Mg0O are readily 
apparent. Iron and manganese oxides, 
SO;, and CO, when present in excess 
of the amounts shown constitute 
serious impurities for some markets. 
In general the companies in the 
Gouverneur district attempt to keep 
the CaO content between 3 and 7 pet, 
and the MgO content between 25 and 
30 pct. The relatively high CaO content 
is largely a reflection of the lime 
present in tremolite and anthophyllite, 
Table 3. 

Much of the tremolite probably 
formed by reactions between, and re- 
placement of, favorable beds of quartz- 
ite and dolomite. This initial strati- 
graphic control of talc distribution was 
partly obscured, and to some extent 
superseded, by prominent secondary 
structures, especially shear zones that 
developed during metamorphism. 

The talc-forming constituents doubt- 
less were derived largely from the 
quartzite and dolomite beds, but 
water, silica, magnesia, 
elements were introduced into the 
present talc belts, and calcite removed 
by hydrothermal solutions. 
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Tale Mining 


In general, methods used in mining 
New York talcs are less progressive 
than those used in the zinc mines of 
the same region.'-* Until recently, less 
than 30 pet of the commercial talc in 
the larger deposits was recovered. 
The amount of tale recovered from 
smaller, complex zones and ore bodies 
was considerably smaller. In general, 
however, and especially at Natural 
Bridge, N. Y., numerous natural 
obstacles in the way of efficient oper- 
ations are presented by complexities 
of form, structure and composition of 
these tale deposits. At present, capable 
operators, who have introduced mod- 
ern equipment, are in charge in most 
of the New York mines, and the 
projected plans of the several com- 
panies, if effected, will result in a more 
ideal exploitation of the important talc 
deposits. 

Both the tabular deposits of the 
Gouverneur district and the brecciated 
talcose marble at Natural Bridge have 
a moderate to steep dip. In these 
deposits it is common practice to sink 
a shaft in the talc, on the footwall side 
of the desired rock. Since the com- 
mercial talc is followed by most of the 
shafts, changes in dip and plunge of 
the tale body are reflected in corre- 
sponding irregularities of the shafts. 

Orfe straight, inclined shaft was 
sunk in 1934 in the Gouverneur dis- 
trict, and another vertical, concrete- 
lined shaft is being sunk at present to 
an adjacent talc body. 

In most of the New York mines, 
drifts and crosscuts driven from shafts 
are used to explore and outline the 
body of minable rock, as well as 
for tramways and subsequent mining 
needs. Since many deposits are of 
irregular, folded forms, many drifts are 
quite crooked. Almost no timbering is 
done in the Gouverneur district. At 
Natural Bridge, steel and concrete are 
employed in the shaft where it cuts a 
major fault zone, but the drifts are 
not timbered. Caving and bad ground 
constitute serious problems, however, 
in both districts. 

In the Gouverneur district it is 
common practice in mining the talc 
bodies to drive raises at frequent 
intervals, often 30 to 50 ft, in whatever 
minable talc is encountered, as far 
as the overlying levels, or as far as 
safety or the upper limit of the talc 
body permits. Wet drilling is employed 
exciusively in the New York mines to 
Tteduce the hazard of silicosis and 
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FIG 3—Simplified geological map of the seventh level of the International Talc Co. mine, 
Taleville, N.Y. 


fibrosis.* 

The raises are enlarged into stopes, 
with the broken rock falling to the 
drift floor to be mucked by hand or 
mechanically. A few old stopes in a 
number of New York mines “work 
themselves.” 

Recent practice in the Gouverneur 
district tends toward the development 
of conventional sublevel stopes wher- 
ever possible, with grizzlies and chutes. 
A valuable addition is a waterway with 
a fine-spaced grizzly placed in the 
intersection of appropriate raises and 
sublevels to drain off water which 
would otherwise soak the muck and 
impede milling (Fig 4). The underhand 
stoping (benching) method of mining 
commonly is employed where possible. 
In several mines in the Gouverneur 
district, blocks of ore are mined by 
long hole drilling. 


Conventional practice in all the 
mines involves the use of air and elec- 
trically operated mucking machines, 
commonly rocker shovels, for mucking 
crosscuts and drifts. Small battery 
locomotives have supplanted hand 
tramming in all the mines. One com- 
pany in the Gouverneur district sorts 
talc at the mine on steel plates in the 
head house. Under the steel plates is a 
series of bins into which tale is sorted 
according to color and impurities. 


Milling 


Talc milling in New York, as else- 
where, is largely a grinding operation, 
accompanied by air separation. Seven 
talc mills are in operation in New York, 
six of them in the Gouverneur district. 
Driers are employed in three of these 
mills in the Gouverneur district since 











Table 2 . . . Chemical Analyses of Industrial Talcs Mined in New York State 

Specimen Number*............... 1 2 3 4 5 6 7 

eRe See Ey Sa Rape ei 80 | 66.23 | 67.0 | 56.50| 59.40 | 57.26] 47.0 

Me hoc kad chess aatows 0.57| 1.05 1.0 | 0.74| La] 1:71 

RE SNe peiaeehe oa, aap aia 0:05 | 0:13 |$ 1.40] 0.10| 0.02] 0.26 

MM cen teres eect 0.15} 0.22 0.12 | 0.05 

| ita ecactans bacaraenaen 0:39 | 0:16] 0.80 0.20] 0.51 

Se a 6.80| 2.26| 2.30| 6.20| 4.94] 6.50| 6.61 

eee Serene 27.45 | 25.71 | 24.80 | 30:40 | 30.09 | 29-08 | 33.5 
ih wise S's bre 30's a. 4 5 6s 05.9 6944 0s ce ° 

oo Seareee Bh ay ae eames ate 0.07| 0.01] 0.07 0.01 | 0.14 

Ignition ices)... 2.22 2222222022 4.75| 3.86] 3:10] 4.80] 4.09] 3.98| 7.74 

Wome (000). .......... oct. 0.45 | 0.25| 0.30] 0.77| 0.47] 0.34| 1.96 

UIs aie colsigchicncs coe 1.18| 0:56| 1.30| 0:20] 0.31| 0.29| 2.61 

A CEE IE A: 101.66 | 100.44 | 101.07 | 99.97 | 100.39 | 99.57 | 101.13 
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tale zone, Balmat, N. Y. Analyst F. A. Gonyer, 


T Vanderbilt Ge, 
‘Micro Velva Tale,” Natural Bridge, N. Y., courtesy Carbola Chemical Co. 
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wet material reduces mill capacity as 
much as 30 pet. 

Tale taken from some of the mines 
may include blocks a foot or more in 
their largest dimensions. This rock 
goes directly from the mines to crush- 
ing plants at the mills, where primary 
and secondary crushers are used to 
reduce the talc to 4, %6¢, 34, or in. 
products. Finer grinding is achieved 
in tube mills. Raymond mills, and 
Hardinge mills, in closed circuits with 
Sturtevant, Raymond or other type air 
separators. 

Much New York talc is ground to 
one of the following general size groups: 
97.5 pet particles through a 325 mesh 
screen, or 99.5 pet particles through a 
325 mesh screen. Actually, in achieving 
either of these specifications, some 
tale is “overground” with a resulting 
large spread in particle dimensions. 
Many fines 15 to 35 microns in size 
commonly result. 

Extremely fine grinding with fluid 
energy mills is done in several New 
York mills. A number of Micronizers 
and Wheeler mills are now in oper- 
ation. Standard particle sizes ranging 
between one-half and 20 microns, as 
measured by air permeation methods, 
are attained in this fine grinding. 

The following mill procedure is con- 
template? for a mill just erected in the 
Gouverneur district: primary crushing 
with gyratory crusher at shaft head 
house; conveyor to plant 500 ft 
away; wet storage; drying of minus 


Table 3... 


5g in. product; secondary crushing 
with Symons shorthead cone in closed 
circuit with 1 in. screen; dry ore 
storage; weightometer; extremely fine 
grinding with C. H. Wheeler Co. air 
mills and standard grinding with 


' Hardinge mill in closed circuit with 


Raymond separator; Fuller-Kinyon 
conveying to bulk storage bins to 
packing house; Bates valve packers; 
power and gravity conveyors to cars. 


Uses 


Although New York tales have a 
wide variety of uses, some 75,000 tons 
of tale from the state are employed 
annually by the paint industry. The 
fibrous form of the minerals antho- 
phyllite and tale especially seems to 
hold heavier paint pigments in sus- 
pension longer, and to prevent caking 
and settling. The fibrous and blade- 
like mineral forms also are believed 
to serve as locking or bonding agents 
in the paint film. Better grades of 
Gouverneur talc have values of 90 or 
better in the standard industry white- 
ness scale. 

A conventional standard for classify- 
ing New York talcs prepared for paints 
is the Gardner-Coleman oil absorption 
test.‘ In general, fine grinding increases 
the quantity of a given oil required to 
wet thoroughly all the absolute par- 
ticle surface of the talc. For approxi- 
mately uniform particle sizes, the 
tales composed largely of the mineral 
talc, or serpentine, have a higher oil 
absorption than talcs rich in tremo- 
lite, quartz, or carbonates. Highly 
fibrous or flaky grains have greater oil 
absorption than equant grains of 
roughly the same size groups as indi- 
cated by conventional screening. 

New York talcs range from 30 to 60 
in the scale of oil absorption. The 
slightly serpentinous or talcose tremo- 
lite schist so common in the mines of 
the Gouverneur district tests between 
40 and 45 when ground so 97.5 par- 
ticles will pass through a 325 mesh 


. Approximate Composition by Oxides of the Common Minerals 





in, and Associated with, Industrial Tales of New York 








Mineral CaO | MgO | ALO, | SiO: | CO | HO | MnO 
i | 
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screen. Essentially unaltered tremolii : 




































































ground to about the same size avers 
between 30 to 34 in oil absorption, 
Table 1. This same tremolite rock 
ground to grain sizes of 1 to 25 microns, ” 
tests about 40 to 42 in oil absorption, ~~ 
Obviously the extent of surface area in 
relation to the mass of the grain is an 
important factor in determining oi] ~ 
absorption. q 

The ceramic industry used about — 
25,000 tons of New York talc in 1947, — 
and probably will use a larger tonnage — 
in 1948. In the manufacture of white- 
ware bodies, the CaO content of 4.5 
to 6.5 which characterizes much Gouy- _ 
erneur talc is not at all objectionable, ~ 
and in fact, may be desirable.* 

Besides the consumption of New 
York tale in the paint and ceramic 
industries, appreciable tonnages are 
used in the insecticide, rubber, an 
textile industries. 

In general, consumer demand h 
and continues to be for a tale of ur 
form chemical and physical properti 
Accordingly, present philosophies i 
the two New York districts are t 
establish practical and efficient me 
of blending and averaging out 
variations along and across the stri 
and down dip inherent in the 
deposits. 
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